; €3e7N4DDE, | | $N68NTN7 June 2002 New ur et hanes, the thio and dithio

andl ogues thereof, the salts thereof, pharmaceutical conpositions
cont ai ni ng these conpounds and their use as well|l as process fgQreppepari ng
them The present invention relates t eM/urethanes the thio and dithio
anal ogues thereof, the salts ther eof IMMM’WOQI cally acceptabl e
organi ¢ and i norgani c acids, process i ng these conpounds and
phar maceuti cal conpositions containing thesg. The conpounds according to the
invention are inhibitors of chol est bi osynt hesis, particularly

i nhibitors of the enzyne 2,3-epoxys§ﬂ§ ﬁ terol cycl ase, a key enzyne
in chol esterol biosynthesis. The co ding to the invention are
suitable for the treatnent and prophylaxmsnwf hyper | i pi daem as,

hyper chol est er ol aem as and atherosclerosis O her possible applications are
in the treatnment of hyperproliferative skin and vascul ar di sease t unour s,
gal | st one prid®Y ke Rc tﬁﬁﬂnﬁﬁgnéstﬂhPcﬂn% PEES drsQler h

bi osynt hesi saate tm&m&dﬁuupﬁarmaduthbaatoempoettaonswﬂmntaﬁnxhguﬁheso These
include in_p Y.per. S S p ch are
ri sk fact ors (guﬁ#:lfi?%%cﬁr?%lﬁgle&ofa%agﬁgrﬁgégl ?i %gvgés%ﬁe&%q‘{?r%;e\smgnd
their sequel )

Claudicatio intermttens and gangrene. The significance of el evat ed

serum choirgst prekeheVvehgemsidn MedTatds e d aesourtehahbg, ogigalrtiens earnf

at heroscl ghic vase ul ar cqgg es [ enerall¥h ng E§tens|ve clinical
studi es hive f8d°t'd ?ﬂe Fit |ng %h e risk of 8eveiop|ng coronary heart
di seases pawsbelegdosbly byctemiatriny angamhc an?d Joaegande acidschol ester ol
(Current QQbEEeQBe‘s”féir Q@ﬂ)é’ﬂi/ng?(iﬂ)esez%n{p%%%@}sr aBdPph&Bhicedthesal Patent s
7(5), 441-455 % 7%% |nce i he qﬁgority of the choFesteroI i s synt hesi sed
in the bod§¢™PPS&ffOLRdC ﬂi?l%ﬁ?ﬁnﬁ "hroportion is taken in with the food,
inhibiting biosynthesis is a particularly attractive nethod of |owering

rai sed ch S e [ S I s for
cholestergkgb%ggghu §§,§§$%h@gﬁ?§%§‘§?; %%%%ﬁgg %%Etghﬁgﬁgéerpr iferative
skin and @H@é@ﬁ&?rﬂﬂs%b%%%n%@ﬁﬁ%ﬁunﬂﬁﬁ$1Qﬂ%§rtVeapﬁéﬁﬁt@ﬁ% dﬂﬁylaxis of

gal | Ist 0neeﬁ¥'z?br|eem$3aéﬁoﬂj@d;tlial@z@e4Ibdd’sﬂ:§tﬁd19c@?ﬁ(lase$ aTia@yI@:Fi}aﬁe ciase

i nvol ves int ni_n i_osynt.hesi n gani sns

whi ch procge S gu s?an Yﬁtﬁana$ogously d% I%s?e of %I%@ nthesis in
nannal|anl@§ﬁn§10mhér@h6Ub§@bl©lfQW @W@é@ﬁ@ﬁ@bnbié@?npﬁ@thlaék%si%lace,

starting hyg&aqgaageaﬁad, H&&&ﬂﬂ&%%@hﬁ% hAACLEROrSi&NSrodil S
nulti-sta% rocess i nper assi bl e int rvthigns of which the
Tol | ow noSEpBEoBeRgi BLE aip T AR Bres el et ks i eaEhnds

3- hydroxthPﬁephpﬂgfaratyvec@bnayauﬁJVdsdu$andy8§yﬂehasEumaur@ctones and

~-l act ams guh t bt 8nROLEBL1 8hs 3hA égﬁgéggﬂ esterolaem c activity are nentioned
(cf. J. ARti Di Ot 1CS 40, 1356 [1987], US-A-4,751,237, EP-A-0 462 667,

US- A-4, 983, 597). Exanpl es of |nh|b|tors of the enzyme HMG CoA-reductase are
3, 5- di hydcormpoandexyhichagf flscof cidibegtemsalobivsyypbeand ahei im@ettzamtones,

of which layaspat i:E‘eaﬁiané‘SBBt%%ur%é‘é’ L ?itl's% sfe' UV%E&F&' E'nc%]ticﬁ?é vgstatin

and cerivastatin_are_use treat mnent yperc esterolaemas. O her
possi bl e RFFLLEHLPENBYPEF ChALeBL REAHRRTHES arnéi fyrgal iphfaeniangwhich

(US- A4, 375.,1:4375',1SEPfé\cﬁoi:§3f881thé£oé\:1.55r%e99£) athkrbsdleeeses (EP-A-0 369

263) and 9313800 cBLOBLEE NG WO 5 AP RRRH WS BeBoAlBy Hartancet

339, 1154
1sease, cerebral ischaemia, Claudicatio intermittens and

gangrene.

The significance of elevated serum-cholesterol levels as a
main risk factor for the occurrence of atherosclerotic
vascular changes is generally known. Extensive clinical
studies have led to the finding that the risk of developing
coronary heart diseases can be reduced by lowering serum



- 3 The inhibition of the proliferation of snoboth nmuscle cells by

| ovastatin is described in Cardiovasc. Drugs. Ther. 5, Suppl. 3, 354 1991].
Tocotrienol, an unsaturated anal ogue of vitamn E, and its7 angh®qres2 nake
up anot her class of substances which act on HMG CoA-reductase (Exp. Opin
Ther. Patents 7 (5), 446 [1997]) . Inh b tors of the enzyne

squal ene-synt hetase are e.g. isoprenoid-(phosphinyl net hyl)-phosphonat es,
the suitability of which for treating hyperchol esterol aem as, gallstone

pCIrqobl ens aﬂ%lé@woﬁl Raseut dpdaseni badLimi &RrAnP 24Q9 ,18%4ambduy;J. Med.
emstry

695 600) LA HRHRUNIELY. F0Fe %SQASWO%QOQ%%H?'& e pmolpds (a0

13881-1389maj®ﬂ99ﬁ]dfaﬂ¢scymﬂ@hmbaoé der syat heessdNAOEN23b68Y. iAsslifvey of
squal ene-s h S i1bi £ 0 be f i er. Patents 7
(5), 446- 4%§& %%gg £ nodh |n%%gﬁggpsggfQgﬁ%neﬁnﬁﬁgjlanienegé oxi dase are
al |yl am neénghléhth%g nefasydithesdfd iepbPagE i plél 2 ﬁ%&%lﬁéeﬁeﬁbéé Ph

t her apy toléw@hind ungadedigrARSerandialsnsthe allyl amine NB-598 with an
anti hyperchol esterol aem c activity (J. Biol. Chem stry 265, 18075-18078

[ 1990]) and fluorosqual ene derivatives with a hypochol esterolaem c activity
(Us- A5, 011T8584didMeroveEhepingesidilrespphticazboet af dnemadieshezopot ent i al

hypochol esB?éQifﬁ@l%&l@Wlﬂrbﬁ@r‘sf ‘é'%@althécéfélét’ér}f(ez?{ &escribed, the
nmechani sm of act|V|tgéW has not been ful ¥%$ | ai ned and whi ch are

squal ene epPYREHRER! %ﬁlY? §@ﬁ6k@ squypeneley AR SSBOPRRAY bERSr s
(EP- A-0 420rd46mefP- #ud ﬂﬁ@f@aﬁxlldSoA- GaDB4t &hd Ia:rmb]Eﬁ-hsA AhABBe4T7hset her
exanpl es a i i r t ) [ 1997] .
Exanpl es o?g ﬁé%{%ﬁ? s%%g gﬁ% Egtggg %%%%lgg&af%ﬁ%ﬁé%ﬁéﬁgﬁgﬁgclgl

are di phenyhed@m%tw@s k(naamt@eﬁe@ 4a5fungml neEddvkEFe iRl éépp@aﬁsves
(EP-A-O 419u§519ant]1a:|.—1 amal%@fbus&% £373n390st dB8S |0icdichtHeReki dhne
derivatives % g em 7 June 2002 - 4 S7, 2794-2903 [1992] which
have an antPPRAGARYa8E44At1y. Moreover this enzyne is inhibited i n manmalian
cells by decal i nes, azadecal i nes and i ndane derivatives (W 89/08450; J.

Bi ol . Chempalr ¥, 25dst 12581 dL984] s Bshess: Phangncohagy 37
1955-1964 [1988] and J 64 003 TI44), al so 2-aza- 2, 3-di hydr o- squal ene
and 2, 3- epPhPRbiR@af EoR a(cﬁtdt?nérﬂldphéfﬂﬁaéo?-?a 3‘3““‘1%‘37‘6531527:??‘0%1995]) by
squalen0|depepsde@hiﬂym&mﬂmysubge @heneSSOOffébskarnamhﬁn;oﬂ po46ibL£988] )
and 29- net 0 k13, 9673-9674

[ 1991]). Qﬁtéggggﬁ% %% gﬁgqﬁggﬁgﬁﬁg g% yr|%1ép vatlves (WO

97/ 06802), heterobicvclic al kvlam nes (WO 96/I1201) |n1dazole derlvatives

(EP-A-0 75F09288hhapdt m@qm@@ﬂmeder-wa&bx?a (de t MeTh 1 (EhaRI1S bhEnZYm

2302- 2312 1 0 4 438 021)

oxi mes (D@Aﬁ%ﬁ"ﬁ&%ﬁtﬁ% gﬁg ﬁ‘?& Ry ‘”(f?g éDE— A-4 407
135, " DE- A- Borentigs, aEE§h¥FBHQthE§§erDEaAmMC4@¢tlEEﬁYT§¥Q¥mﬁn¢1@n6§l DE- A- 4
437 999, DEC!?\- 434 38n 000 ot -4b ,438 56201 043, Aud-A38, 982, 2PF- A-4 438 029,

DE- A-4 438 ODE $ g 438_055, A—é 438 082, DE- A- 4 438 083, EP-A-0 599
203, EP-A-B 5@6 3985 SRl SLdrd: 1( /29148) Ot her exanpl es are descri bed
in Exp. Opin. Ther. Patents 7(5), 448-449 [1997]. Finally, inhibitors of

t he enzyrreEkam $LEr Qk- M@lpﬁa&tm@%%eateﬁ\%%hachndecéz&%a&t%%@ wall ves with
a potentlal géperllgédaenlc activjt L si nul Laneously |nfluence t he
enzyne HMG—CBA - BYEEPRY ?Qﬁ?ﬁ%%?(ﬁfquSP 5he) BEVIRALHE SHYRF 266

20070- 20078-1468dhes USSA-Wh i34 1o4v8stathns eimyastatsim) spramlsltlaltttad by the

Y F2ufbek0e: A7 Ch oW MF RO BB LiE R RUBPL [P Tridaz Ol 2

and trlazo TRt s class i nc or exa commercial l'y avail abl e

antlnycotl€§eﬁ§W666n8§OFEP%WRPQWQRRﬁﬁQAﬂQQla¥heOEBﬁﬁoB%%%lQﬁethe fol | owi ng

genﬁlral ;?éﬁpﬂachtaﬁﬁsnm tHed@scdagriunideuagdet BahgaSulpféSiRglyy, (Ushey are
ighly effec e i bt or t .

2, 3- epoxi siuglhéhé anois)tlgr?ﬂf{?’ %geqﬁﬁteér’r’rllgtel 8%% ]z{ilsrél RS EC

5.4.99.7). \EP7A3Qnad620863) gnd‘gﬁ;kﬁﬁgnﬁgproblems and tumour diseases

2, 3- epoxi squsl-anre, Lasosbef al.anyet 39 canskysesea[lkenr]st ep of chol esterol or

ergosterol biosynthesis, nanely the conversion of 2, 3-epoxisqual ene into

| anosterol, the first conpound with a steroid structure in the biosynthesis

cascade. Inhibitors of this enzyne | ead one to expect the advantage of

hi gher selectivity, conmpared with inhibitors of earlier stages of

bi osynt hesi s, such as for exanple HMG CoA-synt hase and HMGCoA-r educt ase,

since inhibiting these early stages of biosynthesis leads to a reduction in
bi osynthetically forned neval onic acid and consequently may have a negative

effect on the biosynthesis of the neval onic aci d-dependent substances

dol i chol , ubi qui none and |sopentenyl-t RNA (cf J. BIO| Chenistry 265,

A NN - A NNy T A NN o, o S o Y T



invention are also able to inhibit ergosterol biosynthesis in fungal

ogani snms by virtue of their great efficacy as inhibitors of the enzyne

2, 3- epoxi squal ene-| anosterol -cycl ase, they are al so suitabyesigs 2o@ating
nycoses. The present invention relates to the new urethanes and the thio
and dithi o anal ogues thereof of general3fornmula R7 R3 , (CHZ)" NY~/ R8 R
\ /C(CH2)m~ AR5 R6 X. R4 R2 wherein mdenotes the nunbers 0 or 1, n
denotes the nunbers 1 or 2, A denotes a single bond, a straight-chained or

branched {3 gahkith 8NE9r QM Rhed prdidtakkenyhese Shodeh dnadkdnydane goup,

whi | st an_unsaturated g oup Ji,S naot directl bou]gd to tﬂ%ﬁlgr oup Y. denot es
an oxygen S¥2StRbHur &t rphgchdtesay 18¥§§8n TYSU p atym WP denot es
a strai ghdrchad é@oai. bPerretsiccrol ,g-aal kylsagrsaped saGil @gee kehyitgroup or a
Cl_6-al ky@y'%xgﬁoy@ dé(\‘i%ié%uéé‘%aﬁ@é‘ hﬁ%ﬁo@ﬁ@g LPads WAt MBdNGnicn

. 3
ni t rogen-car bon bon enotes a _hydrogen atom a strailght-chained or

R2
br anched ¥4t g% ¢ - CRAF WA t@FendF*Pe SHBE | TReBd PREPER df 0%y -ort4d koxy

group, whiusst7]t he hydroxy or al koxy substituent is not bound in the
1-position, a Cl_6-al kenyl group or a Cl_sal kynyl group, whil st 7 June
2002 the multiple bond is isolated fromthe nitrogen-carbon bond, or Rl
and R2 t ofpelrhleitews hof hehaianzompen sanededeneyathetase caferesdser ed, sat urated

heterOCyCié&pféﬂ@i&bﬁﬁﬁéébﬁﬁﬂyﬂﬁ@£%?ﬂ¢—958H9hb§9%éﬁﬁxkﬂéfﬁﬂiéﬁ%ﬂﬂﬂdyogﬁﬁ atom
may be repl aced by an oxygen or SE}Pphur atﬁ?m or by an -NH or -N(al kyl) -
group, RIVBHCIRGE oWt EFR e B RSFERALESeEP GF‘f"f%?erﬂ?l]o%t?ﬂ‘ReeHWt‘r’é‘b% at ons
or al kyl sfi@upsnoltr desisss a ssideaicgiibedhannBH-»+0 bt @ cheed i Gral kyl

group, a &l-Ge@! keihi SR O 13161 8530 kynyla ghadpe-whil st the multiple
bond is isolated fromthe nitrogen-carbon b R8 denotes a

ond,
C3_~- cyc| BapRRRonesubt inathaaprcsndsadREn$r Ogf 3ipt &Pt i o |SPHRMB¥ET ut ed by
one or twp-hed pgem @ﬁ@rm—dmzl,t1323ar(mltlmhedabhoxy, Izlméigmm,t r[ybﬁe_‘([j) cyano
group or, if A S _not note.a_sin al so_denotes. a hydrogen
at om \/\hi?@%,cﬁcﬁf‘g@ét%?%e %]svgt&vgtseglfqgaggzg?’bggébpsgc%%‘é?%eoaf in the groups
ment i onedsabalenesyycomnttdiase inhi®itariorant besfourd alhdExyerOmitrom

ment i onedr@bpVepLPYnbe A (é)U’OI’4i4%Q,44@h|[QT9igﬂf. or bromne atom wth the
proviso that A and R$ together do not denoie a tert.-butyl group if X and Y

bot h denote an oxygen atom The preferred conpounds are the conpounds of
gener al frnowh aihhikdeses roinden ereyrehegueairbee - dpoxi deswtase t he nunber 1,

allylamines such as naftidine and terbinafine, which have been
used in therapy to fight fungal diseases, and also the
allylamine NB-598 with an antihypercholesterolaemic activity
(J. Biol. Chemistry 265, 18075-18078 [1990]) and fluorosqualene
derivatives with a hypocholesterolaemic activity (US-A-
5,011,859). Moreover, piperidines and azadecalines with a
potential hypocholesterolaemic and/or antifungal activity are
described, the mechanism of activity of which has not been
fully explained and which are squalene epoxidase and/or 2,3-
epoxisqualene-lanosterol-cyclase inhibitors (EP-A-0 420 116,
EP-A-0 468 434, US-A-5,084,461 and EP-A-0 468 457). Other
examples are described in Exp. Opin. Ther. Patents 7 (5), 448-
449 [1997].

Examples of inhibitors of the enzyme 2,3-epoxisqualene-
lanosterol-cyclase are diphenyl derivatives (EP-A-0 464 465),
aminoalkoxybenzene derivatives (EP-A-0 410 359, J. Lipid. Res.
38, 373-390, [1997]) and piperidine derivatives (J. Org. Chem.



- 7 June 2002 A denotes a single bond, a straight-chained or branched

Cl _6al kyl ene group, X denotes an oxygen or sul phur atom Y denotes an
oxygen or sul phur atom Rl denotes a straight-chai ned or byamehed2002
C~_6-al kyl group, R2 denotes a hydrogen atom a straight-chained or
branched Cl1_6-al kyl group which may be 4ubstituted by a hydroxy group,
whi | st the hydroxy group is not bound in the 1position, a Cl_9-al kenyl
group or a Cl_4-al kynyl group, whilst the nultiple bond is isolated from
the nitrogencay pom bend, son] Rinand HaZet agebhes fuwhgin té\@clmlttryogen atom

denote a 5- to 7rrenbered saturat.e eteroc clic rj) rein a nethyl ene
group i soll@FBAVFF ot HieSHF ¥ PO g & 5@&%|HE9 B W%%T%%E%lﬁf %Y ygen atom R3
to R6, whilebaliwebe azmddtdxhinesr adidf fladent, ddeihod eitaadr GWers sgtoeasoer mnet hyl

groups, Ry, d@{l@i%cﬁerﬁé@hgms@hq'ﬂ%@ q&zeéa[mqq G Sarpdeky! or oup or a
Cl- 4- al ken rgroug the mul'tiple n |S|slatedfromt e
%?5 Y %%

ni trogen- B D djef?{-?ﬁe]s%a‘tl é§9§‘3£y5t‘}%ai A 0§Polipd) a PREMASr
napht hyI gyompa@@tz pRadil iy Sthstdualieee Iayldonewépimd@iu}g@heatons or by an

alkyl, %gfa%é$'fﬁyﬁrgg§%@iy Ofs C308 9H9UP[ a)] ﬁ%dﬁ%@g Whodenot es

si ngl e bon al so hydr ogen atom V\:hl erw se
st at ed, a@k%l@%ﬂp@%@ﬁﬂ%ﬁ ned- |q4ileﬂTheS@F39uB§r1?Dmemﬁj dbovié Iney 984t h

contain 1549 39 Cak bR BEONS- z'slrsdoaufa%ls ameagor@hnemehon%@m\s%cmxl@e a
fluorine, € proviso

ot e 801 oF D G o o st O e B =

denot e andexygetiwatomWo he7 &mattd)gmies erdbast et fonEris; Arimeas XWar es t her eof
and the s%&;ﬁ@%y 20l FREL & U ALRLEN £ G erd Py fmiinds of general

formula | erei eno es tes t
denot es. lﬁog‘é%’h@]rbn%o%%Fb‘fa%l‘fﬂ'ﬁ Hyl-e Medgr GI}sml?(t@énb‘ires?W'@)?}Qen or
sul phur afiems]Y. deﬂhéﬁSctamp@XIy@semeﬁ’criweﬁhuﬁ:eahﬁé’as R(IDEJI@nOI esea oz hyl or

R T oget ﬁéﬁiw?hgﬁﬁgi-ﬁ?&%i%%'mﬁeéﬂl Féalal wf»%ﬁ“d&ﬁ%rgy‘l s5edBatne Ting.
R3 to R6 denbté 49drbyen REowst 407 DE-A-

DE-A-4 407 139, DE-A-4 412 691, DE-A-4 437 999,

DE-A-4 438 000, DE-A-4 438 020, DE-A-4 438 082,

DE-A-4 438 029, DE-A-4 438 054, DE-A-4 438 055,

DE-A-4 438 082, DE-A-4 438 083, EP-A-0 599 203,

EP-A-0 596 326) and esters (WO 95/29148). Other examples are

described in Exp. Opin. Ther. Patents 7(S), 448-449 [1997].

Finally, inhibitors of the enzyme lanosterol-1l4o-demethylase
also include steroid derivatives with a potential
antihyperlipidaemic activity which simultaneously influence
the enzyme HMG-CoA-reductase (US-A-5,041,431; J.Biol.
Chemistry 266, 20070-20078 [1991]; US-A-5,034,548). This enzyme
is also inhibited by the antimycotics of the azole type which
constitute N-substituted imidazoles and triazoles. This class
includes, for example, the commercially available antimycotics
ketoconazole and fluconazole.

The compounds of the following general formula I are new. It
has been found that, surprisingly, they are highly effective
inhibitors of the enzyme 2,3-epoxisqualene-lanosterol-cyclase
(International Classification: EC 5.4.99.7).



R~ denotes a nethyl group, R8 denotes a phenyl group optionally substituted
by a chlorine or fluorine atomor by a nmethyl group, the m xtures and the
salts thereof, particularly the physiologically acceptabl e7agiideaddibi on
salts thereof, but particularly the congounds (1) traps-S- (4-chl orophenyl)
-N-4- [4- (dlnethylan1nonethyl) phenyt ] eytl ohexyl - N- net hyl di t hi ocar bamat e,
7 June 2002 - to (2)

trans-S- (3-fl uorobenzyl)-N4-[4-(di met hyl am nonet hyl ) phenyl ] cycl ohexyl -

thyl di thi ocarbamate, (3) trans-S- (4-fluorobenzyl) -N-4- [4-

(di met hyl ﬂ?ﬁ?%ﬁg'i h@gﬁ/ﬂﬁaﬁﬁwan%%%xl Q%&i‘éQ&aé fos (#)

trans- S—( enzyl) di met hyl am nopet phenyl]cyclohexyl
thyldlthlbéﬁrﬁﬁﬁﬁt@f lesterol or ergosterol blosyn hesis, namel

trans- O(éoﬁbé@é@@he@ylz) Nébcﬁ;érs(tﬁjal%hléyllﬁﬂbnma‘ﬁbbyéiol the flrst
phenyl]cyclohex¥td N—neth | car bama

6
Cci s-S-ben yW RE [ﬂl%% ?Fﬁan1ﬁ%ﬁ% &%)pﬁ8n§Pfc ¢cP'd %&@ S%irmﬁﬁlﬁcfthloca

rbamat e, {#hibitors of thlS enzyme lead one to expect the advantage of

trans- O(ﬂlgﬁggr g@b@@ﬁfioié\w ddndiemethyhanhReret Byk) shesytl cyel ahayad - N e

e R BT B BRASE S « YR 2 i EPTREENENGE TP SHRHIAS S R DR - N- e

t hyl t hi ocapharatiect£8¢, since inhibiting these early stages of

trans- O (453 sgggmg@f@ma&g et hyl =D 440 RLhPet bdi nenet hyl ) Rheayl ey cl ohexy

| car banat e
trans- C>(meﬁﬁﬂﬁﬁéShéﬁy¢)am@rﬁﬂWﬁﬁqq¢n$lP4m@§yPPHP|alﬁﬁﬁ%¥ﬁv¢)?ﬁﬁﬁﬁﬂﬁFﬁyclohex

yl carbamatge bldbkynthesis of the mevalonic acid-dependent substances

{1 ans-O ( 4ehLeroPhenylhs e [did dsklorlam Romerliy Yebeny! Igyg) ohexy! - et

trans- C>(@hemn§t®ﬁhéﬁ§l)1$@Tﬁﬂ1ﬁ01$ﬂﬁ9?Ql(thethyI Nal | yl am nomet hyl ) phenyl
] cycl ohexyl carbamate, (13)

trans- O (4-chl orophenyl) - N net hyl - 4- (N-met h I-h@ro argylanlnonethyl)ph
enyI]cyclUH@?yFEéEB%nﬂfeblosﬁn?ﬂﬁﬁiﬁz er fhe Eenyersio

trans- N 4ebéxydqtmttéyé ammrmérttyétjq:ﬂmnyalr]ecyah&bexya- Noeéty | O 4edmit hyl phen
{1 s N 4o At L AEERYY SR Hhet oy R R PERSHS PN PR BTt nyt phen
yl )t hi ocaFbirgatEre in the body an the trlggerlng of toxic effec ts
cauged by them. This has been described, for example, in the
case of triparanol, a desmosterol-reductase inhibitor. This
substance had to be taken off the market on account of the
formation of cataracts, ichthyosis and alopecia (mentioned in
J. Biol. Chemistry 265, 18075-18078 [1990]).

As already stated hereinbefore, inhibitors of 2,3-
epoxisqualene-lanosterol-cyclase have already been described
in the literature. However, absolutely no urethanes or their
thio or dithio analogues are known as inhibitors of ‘
2,3-epoxisqualene-lanosterol-cyclase.

The invention relates to the preparation of antihyperchole-
sterolaemic substances which are suitable for the treatment
and prophylaxis of atherosclerosis and are distinguished from
known active substances by their superior
antihypercholesterolaemic activity with greater selectivity
and hence greater safety. Since the compounds according to the



(16)

trans- N- Met hyl - O (4- net hyl phenyl ) - N-4-[ 4( pi peri di nonet hyl ) phenyl ] cycl ohexyl
t hi ocarbamate and (17)

trans- N-4- [ 4- (di met hyl ani nonet hyl ) phenyl ] cycl ohexyl - O ( 4f1 JSPSpoHEM ) - N- et
hyl car bamate, the m xtures and the salts thereof, particularly the
physi ol ogi cally acceptable acid addition salts thereof, such as the

hydr ochl ori des, nethanesulphonates or tartrates thereof . The conpounds of
gener al farnula repar ed, for, ex | the follow ng nethods: a)
Fendrig e Borrsti 4 GeRer & Popnt & RPoRaCe By REpoRpeBYRTE TR
~(Cﬁﬁngdi-oganiﬁmé%bf&vthueiofntheiangréattefﬁﬂcacg as herei nbefore

def i, u g r I erein
June%ﬂvﬂé%%’g\%@% é‘@zg&% %8§ g%o%géﬁg%g?ﬁ%e}or egggﬂ)%e%iy § %hdenot es a
Iea&ﬁﬁg’gﬂﬁupal@ogsuatmbl©géﬁratbﬁashng wgceheschl ori ne, brom ne or iodine
atom and, if necessary, subsequently cleaving any protecting groups. The
reaction is carried out under Schotten-Baumann or_ Ei nhorn _conditions, i.e.

t he TEEnPOiRIRRE afeverbioRrdrehathe pPeSBRcBeBf UAELhaRSE BRE EHEI val ent of an
auxithiiay Yarkasei @ id eARET 8GUE8StRErbeE WeENgehBaandorhddE, preferably -10C
and +30C, and optionally in the presence of solvents. Preferred auxiliary

bases are al kaline and al kal i ne earth netal hydrOX|des e.g. sodium
hydr oxi de, potassi um hydr oxi de ﬂéH?ﬁrlun}h roxi de, al kali netal

car bonat es, ﬁk sofd N car Bona asstnlcarbonate or caesi um
carbonate, alkali q‘ gt at es, ¢$ﬁ55|un1@§ptate and
tertlarR1an|n8§, # ) rldlnr -trlﬁggﬁ ridine, quinoline,

triethyl amune eth | -diisop ogyl Wlne t hyl - dlcyclohexylanlne
1,4-diazabi$§clo 2,2,/ octanepgr 1, 8-di azabtcycl o[ 5, 4, 0] undec- 7-ene, whil st
preferred sol venR4 include, for exanple, di et hyl et her, nethyl ene chlori de,
di chl oronet lRne, ethyl acetate, toluene, tetrahydrofuran, 1, 4-dioxane,
acetonitrile, dinethylformanm de, dinmethylacetam de, N-nethyl-pyrrolidone or
nixtures thereof; if alkali or alkaline earth netal hydroxides, alkal
qgl Qﬁnates or acetates are used as auxiliary bases, water may al so be
added to the reaction nmixture as a cosolvent. If R2 denotes a hydr ogen
at ofy demwtemcthemusbespventenlly carried out by first reacting a conpound

of gerRIAcdPrimd andhbdreWMesgi § R2 denotes a protecting group, such as,
preferably, the tert. butyloxycarbonyl group and, after the reaction has

ended, cleaving the potecting group by convent i onal nmet hods, e.g. by the
act rpordleafotia¢s fa uaixgret bondci d strAyghovgehadhkdr bdebrandhedagg.-g- 7 June

ZOO%kaE%ne group, a Cg-g-alkenylene or Cg-g-alkynylene group,
whilst an unsaturated group is not directly bound to the group
Y,

X denotes an oxygen or sulphur atom,
Y denotes an oxygen or sulphur atom,

R1 denotes a straight-chained or branched Ci-g-alkyl group, a
Ci-e-alkenyl group or a Cj-g-alkynyl group, whilst the
multiple bond is isolated from the nitrogen-carbon bond,

R? denotes a hydrogen atom, a straight-chained or branched
Ci-s—alkyl group which may be substituted by a hydroxy or
alkoxy group, whilst the hydroxy or alkoxy substituent is
not bound in the 1l-position, a Cj-¢—alkenyl group or a Ci-¢—
alkynyl group, whilst



b) In order to prepare conpounds of general formula (1), wherein X and Y
each denote a sul phur atomand m n, A and RL to R8 are as herei nbefore
defined with the proviso that R8 does not represent an Qpﬁhgﬁﬁgdbz
substituted phenyl or naphthyl group if A denotes a single bond: reacting
conpounds of general forrmula (I1), mwherein m n and RL to R~ are as

her ei nbef ore defined, with carbon disul phide and subsequently with an

al kyl ati ng agent of general formula Z ~A/ Ra (1V) , wherein A and R8 are as
her einefone igeti nesndwiih tibelpred sbrématchR8 dbesogeh-capbesent an

opt il | Yosubsti tuted phenyl or naphthyl group if A denotes a single bond,
and Z1 denotes a | eaving group, e.g. a halogen atom such as the chlorine,
brom ne or iodine atom an al kyl sul fonyl oxy group with 1 to 10 carbon atons
in the alkyhznniety, a phenyl sul phonyl oxy or napht hyl suphonyl oxy group

opt ilona&nd; Ronwegether ovithi sheshituegdnbgtenl denngeor Brofond -at ons, by
Tet Rl U { 102 Q5PH0SA MOELSLCYDEs SUBSHLT UBRLS MR he drdaRtical or
different, and, 1f necessary, subsequently cleaving any protecting groups.

| f Rraghotesl ated diventlae opi tFPEeR aFoB1TAYcBRvERPARCEE bY @8hpound of
genef:dlgdiordml sy {phlr ¥benebh RE d8NokAS arprat(ackinNg geevmp.e. 9. a tert.
but oxycar bonyl group, is reacted and then the protecting group is cleaved
by canventional nethods, e.g, using trifluoroacetic acid or hydrogen

chl ol de inf divixedie. md§y 1R desnt £sadnoal BYEfetrenp , s desiditiel hedidagen hydr oxy
grou it is %g%iiable'to protect the hydroxy group fromthe reaction e.g.
by e St t ¥ t?Eﬁ@Qﬁbpyranyl group which is cl eaved 7 June 2002 - 14
again after the reaction, e.g. using trifluoroacetic acid or hydrogen

chl 47 i i e ! I §.-& Lately carkied y Jirst
conggrgﬁﬁhﬂﬁg%ﬁﬁggﬁﬁg Eg@ﬁ%ig df%%nﬁ?éﬂ?%k? ?hfg_?%g&ﬁiﬁﬁgﬁl’sa t in a
sui tGables sldtamnt  geowp ¢H 2cfrabydtbyOYandrevy. WsidgtnIhetyllithiumat a

t empRIatipg e Bodd O - 20b18ed Ofro@ndhthgnt F8aehi-Be rbbnMddhacar bon

di sul phi de. Then a conpound of general formula (IV) is added in a suitable
solvent, e.g. in tetrahydrofuran, dinethylformam de or a m xture of the two
Zolwéhﬁﬁg&ndnihﬁ ¢?ﬁ¢¥¢ﬁﬁﬂéalkﬁlrgeduputaaphéﬁyGOGr haphitéyrle gatduns
escrihe rei nbefore.. any. reactive u resen ch._a r oxy,
carﬁ%%?fnb gH% %ﬁb%ﬁk§?%%$n g? ﬁpgrng§8b§g%§8?80 %8%%ugfh%y?%glreaction by
conedikyilona llprxy ect T hfl yooopst il chracyanbegvedpagai, n idf edoese reacti on.

For r ' oup8f r b
T S B R R i ]

t et rahydr opyranyl group, and protecting groups for an am no or al kylam no
gr oumgrmt bmra{)b@@ l&BMﬁer&i%& Q@é@%ﬂ?t ?etllkgh!egi‘layibs eﬁh@a%wdbﬁwluhe

tert. but oxycarbon enzyl oxycar bonyl , nz t hoxybenz r

2 4 S STErONT (PSS ARAY aHaREPoRar 50 FoF P RRma B FEEh.® a pht hal yi
gr olaloyen moeoaneémgi gnedipabsed mgyobei enfiluprioksegdordipecicaaved f or
exag snile ydsQ! ysis in an aqueous solvent, e.g. in water,
isopropané?/mate?, t et rahydr of uran/ wat er or di oxan/water, in the presence
of an acid such as trifluoroacetic acid, hydrochloric acid or sul phuric
acid qgr _in the presence of an aléalg net al base such as_|ithium hydroxi de,
sodi Wthy dittki BEOB SBotdedi i AYEr &xi FEIGEREF eihePobpidantatfy, 2e.g. in the
pr es&RES - oPYEYdoOFoME Myl S5 12Tk, Y &° e fiseedtcurdds BetdmeR ™ d 100G,
preferably at tenperatures between 10 and 50C. 7 June 2002 - 15 However,
a benzyl, nethoxybenzyl or benzyl oxycarbonyl group is cleaved, for exanple
hydrogenol ytically, e.g. wth hydrogen in the presence of a catal yst such
as pala auefitched coampounds sareehhes gompaungst lodngenestaiarfsirmuay |

acetpt e, di met hyl f or mam de, di net hyl f or mam de/ acet one or gl acial acetic
acid, optionally with the addition of an acid such as hydrochloric acid at
tenperatures between 0 and 50C, but preferably at anmbient tenperature, and
at gyHaslsggen pressure of 1 to 7 bar, but~preferably 3 to 5 bar. A

met hoxybenzyl grou al so be cleaved in the presence of an oxidising
ageﬂld&ﬁﬁF%é g@?iﬁﬂggéﬁ)lannnniun1nitrate in a solvent such as nethyl ene
chl aor idEnoteeet e t niuilbenr1acetonitril e/water at tenperatures of between O
and 50C, but preferably at anbient tenperature. A 2, 4-di net hoxybenzyl
group, however, is preferably cleaved in trifluoroacetic acid in the
presence of ani sole.



A tert.butyl or tert.butyl oxycarbonyl group is preferably cl eaved by
treating with an acid such as trifluoroacetic acid or hydrochloric acid
optionally using a solvent such as nethyl ene chloride, dioxan or ether. A
phthalyl group is preferably cleaved in the presence of ;hydr3ghpe or a
primary am ne such as net hyl amne§ ethylam ne or n-butyfanlne I'n a sol vent
such as net hanol, ethanol, isopropanol, toluene/water or dioxan at

t enper atures between 20 and 50C. The conpounds of general fornmula I

pre hg. e hods . RUAIfsi ' et hods known
e R S G e o it Lo O s e
2@0kylas gmeebver, the conpounds of general formula | obtained may
optionally be resolved into their enantioners and/or diastereoners. Thus,
for exanple, the conpounds of general fornula |I obtained which occur as

r & SN ey bex¥ephr 8 e§ubphiEt BE@8 known per se (cf. Allinger N. L. and
Eliel EE L. in "Topics in Stereochem stry", Vol. 6, Wley Interscience,
1971) into their optical antipodes and conpounds of general formula | with
at? | CeS RYnFEYPPE Car BBAPEYEBLREY be resolved into their diastereoners
on the basis of their phvsir.al-chem cal differences using nethods known
pery s e.g. by chro ography .and/ or fractiaonal crystallisation, and, if
tﬁ%séﬁ%gﬁﬁ%%nﬁssgfglggkéghggnéﬁ Pﬁcgﬁﬁgcggpnﬁlfﬁéfl v sisd8uent |y be
resolved into the enantioners as nentioned above. The enantioners are

pref geabty¥ssepayakredehy atohyma sapariafhiorcon rohd red iphaselsedr by
recryatahhi sgtbep fromranmagt i sal | umed i mec @l ¥ant aorhpyregacting with an
oRkLedl, | ¥rpctdwer aubshancs yhizebuboring satt HRindleihvatieves-such as e.g.
egosfi%i% ,anydes ity d e ragRie %qrrpaunéi_qpamyﬁyharéyo@il ds and the
al¥ated der L UGS olo-pl coROLS AeIeol ¢rapd (3ebat Al Foged he
dlasg%re%ger!con!x ure of salts or derivatives thus obtarned, e.g. on the
b &8 °8¢ tﬁgﬂr di fferences in solubility, whilst the free anti podes nay be
rel eased fromthe pure diastereoneric salts or derivatives by the action of
sui.t abl e qgents. Optically active acids in common use are e.g. the D and
LRPDEﬂBid{ taogatherawithothdi héhrogkhaetam deaoiceé, adiS-o-tmlFHtartar'ic
aﬁ{e%é@éd,c_%&tgragéﬁﬁﬁétérgsyg\liSaQPLﬁgr WHkpaqni ¢ ﬂ\%'t‘iﬂn]@ri& am ¢ acid,
aspartic acid or qurnic acid.”An optically active alcohol nmay be for
eﬂmﬂ&RaKaql%ﬁe@-grﬁ@nﬁhélnaﬁéoﬁﬁnoétpwamﬁy ket replac@d oW i n ami des,

f ey teomRy be a (+)-or (-)-menthyloxycarbonyl. Furthernore, the
conpounds of formula | nay be converted into the salts thereof,

pagticulqily for pharnmaceutical use into the physiologically acceptable
S&™t £oMR N, iwiot ganmayobeoidanttcal7otudd fZe@Rnt , 1 denatied hydBsigisn whi ch may

b r LS+ P, i nclude for exanpl e hydrochloric acid, hydrobromc
B o hPL UEBARE,

aci phuric” ac sphoric acid, fumaric acid, succinic acid, lactic
acid, citric acid, tartaric acid or malefic acid. In the conpounds of

gRTerRIndtsans astraﬂzgﬁedbﬁgihedt Be bryarhieanchng -anyy 19 awd to the
cycl oal kyl_ ring. and the nbtiogen aton&naé assune either _an eguatorial or
a?i£17%7%&ﬁﬁﬂg%t9rqﬂgfiﬂ ehEFohPEnFLEAPRGIEONEO R 452 i soners and
t fe-om Xthe asiofodiér-yarbonsboadners. The starting conpounds of general
formula Il are known and may be prepared using the nmethods described in

DEgA-4 438 020 and EP- A-0 599 203. Another nethod of preparing conpounds of
g&nedaindtmand aCh | e whgedoalRg1lt grREpdenopbenydr oge maghdhylargirate pheny

7 EpE il P L L SRy OB b E e RUIEGERT o iR M) O D St o e
defiydd, adeexw cbrpblinareretByiups YYapCHIFRUR-or ./ if 3HARH ERs

not denotes a single bond, R° also denotes a hydrogen atom,

whilst, unless otherwise stated, alkyl groups contained in the
groups mentioned above may each contain 1 to 3 carbon atoms
and, a halogen atom mentioned above may be a fluorine, chlorine
or bromine atom,



usi ng the nethods described in DE-A-4 438 020 and EP-A-0 599 203, and then
converting it by chloronethylation, preferably after introducing a
protecting group at the 7 June 2002 - 18 nitrogen at6nyuaeg20g2
trifluoroacetyl group or 2,2,2-trichloroethoxycarbonyl group, into a
conpound of formula (VII) _ R~ (CH2yn (M) , O ~ ~ (CH2)mT Rs wherein m
n and R~ are as hereinbefore defined and T denotes a protecting group, e.g.

t e, 2eBat HoR i Yoet oXy aarReNyR® ofog&théHoueagrity| deneus, aand finally

FeacHl .”Qzﬁwgc nge of £08 Ml Bof W hdn¥tbhagnoayhee gkohor mul a H NRIR2,

wherei n nd” R2 'are as herei nbefore defined and, after cleaving the

pratectin rou conver.t | idc o] i n formula I'l by

kﬁgﬁh ﬁEPﬂ838W6$ﬁé égﬁﬁgﬁﬁggn%%hgénggglHﬁ%?%ﬁ%%sﬁtﬁ§€§8€agﬁh | e bi ol ogi cal

prigperidEsS FHeYSQfe inhibitors of chol esterol biosynthesis, particularly

i nhibitors of the enzynme 2, 3- epoxysqual ene-1 anosterol -cyclase. I n view of

t hear-thicailegi loal ps Dperéd esrd htlye ac@msolhadl ef f geneéradt fogmdilaedases in

whi ch _chaol esterol biosynthesis is inplicated, particularly for the

t r §&8CENt" and prophyl axi s of hyperchol eat erol aeni a, hyperl i popr ot ei naeni a

and hypertriglyceridaem a and the resultant atheroscleotic vascul ar changes

W th i qgwgl h. as coronary heart disease, cerebral ischaem a

Clghg%%§¥%§§in erm %ﬁs}’gangrene et al. For treating these diseases the

cofipeiendsas temaranbévrhula | nay be used either on their own for

nonot herapy or in conjunction with other cholesterol- or |ipid-Ilowering

subst ances, whil st the conpounds may preferably be adm nistered as an oral

pr 8pSeRAGE. i ipte PRt yoRr| 3 ¢ HRY heR® 0P HPBP- suppositories as a recta

formul ation. The followi ng are possible conbination partners: 7 June 2002
| e acid-bindinﬂ %ﬁiéns such as chol estyram ne, chol esti pol and

- 19 _ - bi
ot epgpéﬂﬁﬁnﬁﬁnﬁﬁﬁgﬁ%i% 1% 2+rdPesterol absorption such as e. g.

sitosterol and neomycin, - conpounds which interfere with chol esterol

bi gs | S i nhi bition of
2,g;§%%§§§%§§$%ﬁ%9&§%gs ero?gégg%aégaﬁhch as e.g. HMG CoA-reduct ase

i nhibitors such as |ovastatin, sinmvastatin, pravastatin, fluvastatin,

at afv gehRiddy LehdMapl abi NegRgh ?f&ﬁﬁ, - squal ene- epoxi dase i nhi bitors such
as NB 598 and anal ogous conpounds and - squal ene-synthetase inhibitors such
as conpounds fromthe class of the

i sRPr daeictdphospdd iyl peé b)) phoBPyDnat esrapdrggbagestpt on. Ot her possi bl e
conbi nation partners still to be nmentioned are the fibrates, such as

clofji brate, bezafibrate, genfibrozil and others, nicotinic acid, the

deRi vand/ & dmbetritae¢pguisht bee coftsogen agtawi genoke angyprobadane
Fupkherigeys dfife comQuUnds of general formula | are suitable for the
treatiment of di seaseS connected with excessive cell proliferation.
Cholesteraol is an essential ingredient of cells and nust be present in
suRPi ticeR® Lt é ilepdiogenchtopspl i feration, i.e. cell division. The
inhibition of cell proliferation by inhibiting cholesterol biosynthesis is
desgribed with reference to the smooth nmuscle cells with the

HVB- Colencdtha taageettimpl bgtoupef the nevinolin type |ovastatin, as nentioned
her ei nbef ore. Exanpl es of di seases connected with excessive cel

prolgi feration are primarily tunour di seases. In cell culture and
R~ denotes a phenyl group optionally substituted by a chlorine

or fluorine atom or by a methyl group,

the mixtures and the salts thereof, particularly the
physiologically acceptable acid addition salts thereof, but
particularly the compounds

(1) trans-8-(4-chlorophenyl)-N-4- [4- (dimethylaminomethyl) -
phenyl] cyclohexyl-N-methyldithiocarbamate,



7 June 2002 - 20 in-vivo experinents it has been shown that the | owering
of "the serumchol esterol or intervention in chol esterol biosynthesis by
means of HMG CoA-reductase inhibitors reduces tunour gromh fhascedo339,
1154- 1156 [1992]). The conpounds of forrmula | according to the invention
are therefore potentially suitable forlfreating tunour diseases on the
basis of their inhibitory effect on chol esterol biosynthesis. They nay be
used on their own or in support of known therapeutic principles. Oher
exanpl es ar)e thyqes 3 -0l3-ffanaticve nshkil h - M- 8 € 8% € 6d suethyalsanpismmeasiyd ) -basal cel |
carci nong | -at pi,t i al I is and keratinisation
disorder§$h%¢kfi€§é%5%§} }igifgikgggggﬁZ?%ggéﬂ%%%%'a hyperproliferatively
i nfl ammat ory skin di sease whi ch changes the regul atory nmechani sm of the

skin. I'n paytd s - (£H10R-% R 2, TRds Whi € SRt i) Thiio¥@ithyand secondary
changes in the p erm s, inflammatory reactions of

roljferation in_the. epid
the ski n RFPYHE¥sRSSilon gL Py §F5B699aﬁgﬁﬁﬁﬁ?95 such as | ynphoki nes and

inflammatory factors. Psoriatic skin is norphol ogically characterised by an

i ncreasedf )un,faoa'fé__ so_; ﬁf—@hq%rr@b%n%?:ll) sn- 4 hi gkenade @) A6f Yiche caRA9!a

keratinisation of inflammtory cell infiltrates into the derms |ayer and
pol ymor phRRieY e Y ¢ sttt & -Methye At PARCR PR FRr epi derni's, causing an
increase in the basal cell cycle. Additionally, hyperkeratotic and

par akeratptjyc_cells. are pr nt.. The terns,” (RSP el

car Ci nomagé)l, t%7%§éoé{)%—tcﬁlé%?r§p%gg g?ngnﬁsﬁh aﬁ{'ﬂ%@?% THIEA ?21 Y sor der s
rel ate t colbspel brwtidhaxutli-We vgithy ldiagbagesei n which the regul ating

mechani smfor the proliferation and differentiation of the skin cells has
been di srupted, The conmpounds of fqorrmula | are effective ant agoni sts of
okin hypelBr oF 11 eF RIHIL N4~ Bs (GIBRELTMRPLROTTHIG PR -

hyper pr ol ¢¥ &t @i eéopl -of - eyl dehdbicacbymese, The conpounds are consequently
suitable as agents for treating hyperproliferative skin di seases such as
psoriasis, basal cell carcinomas, keratinisation disorders and _keratosis.
For treat(hy $FRT Qi deaddonambesyipolinds [4f (fHpetinal amRgResEYad i ni st er ed
either ghdtyiE] &APohexddl - omlthyléhibeprbahhye, and may be used either on
their owm in the form of nonotherapy or in conbination with known active
substances. Hyperproliferative vascul ar di seases such as stenoses and
vascul ar 68kl ttsdmssS besethlorapienyldol-N-ér &¢ i 6Aind thyborinanetdiyd Jcel | s and
caused by gaigi F&rc PEIRGEAUNE ety tRY 0B EhahREE CUt aneous transl um nal
coronary ‘angi opl asty) or bypass oOperations shoul d al so be nentioned. As
menti oned hereinbefore this cell proliferation is known to be suppressed by
HMG- CoA- r égluct ases  Oh{ i didrer opthelnlyd ) rifvinadhizheN+ 4 p €4 - Gpigeraslilnovast atin. I n
vi ew of theiy. 4 Nk bidor | M esterol biosynthesis the conmpounds
of genera % %{ﬁ%§ﬁ§£3%?€3€§$ﬂlﬁéﬁggfgﬁggf the treatnent and prophyl axis of
t hese di seases, and may be used either on their own or in conjunction with
known act(ve) stubshances: stidlorapheniylavi@raashyl alnd A4t gred-did@Emnon,

pr ef er abl @gﬂf | St i r possible use of the conpounds of
gener al f%?ﬁ%ygfﬁﬂ%c cn%géagﬁgﬁtl€§%ﬂ%&éﬁgfon is the prophyl axis and
treatment of gallstone problens. The formation of gallstones is triggered
byI t Bel PhOiEf)St €f Ohs G@«lﬂ(lﬁlﬁlﬂailﬂ@héﬂr?lt) hgl-hL:c[?-@g@eeﬂyngnimﬂ%mgﬁrrrm |
solubilit e c est-er i,n.the bile fluid, causing the cholesterol to
be precip¥?§?¥%p?¥F{$EF§¥%T§Hﬂe%y¥HqsrbﬁggFeLipid-Iomering subst ances from
the fibrate class lead to increased precipitation of neutral steroids

through the2pi t fanedol W&%‘c_ﬁrdﬁlﬁr{ﬁnd@ﬂﬁ%th‘?lf—ﬂtm gal hstenass1 By contrast,
cholesteroi bios¥nthe€%y |qP|b|tors sx&&ygs gvas atin or pravastatin do
not resul f1 R FHERRES Skkﬁ IRNENTPRTY S BATRRE’ contrary they may bring
about a reduction in the chol esterol concentration in the bile and hence

| ower the g9y Cé&éﬁg-élﬁ@%ﬁ%foﬁm’) R-HREAYI effenL 591 éﬁhﬁetﬁi hapi ity of
gal I stone formation. This is descrihed in Guf 31, 348-350 [1990] and in Z
Gast r oent B¥gPargylanimomethy highgnyll cycighexydgarbagate \pr eover | the
efficacy of lovastatin in dissolving gallstones, particularly in
conjunction with ursodeoxycholic acid, is described in Gastroenterol ogy
102, No. 4, Pt..2, A 319 [1992]. In view of their node of activity the
conpounds of general forrmula | are therefore also inportant in the
prevention and treatnent of gallstone problens. They nay be used either on
their owm or in conjunction with known therapies such as, for exanple,
treatnent with ursodeoxycholic acid or shockwave lithotripsy, and are
preferably adm nistered orally. Finally, the conpounds of general fornula I
are suitable for the treatnment of infections caused by pathogenic fungi
such as e.g. Candida al bi cans, Aspergillus niger, Trichophyton

e . . O o T Y 1



means of eggs with a reduced chol esterol content. In view of their
inhibitory activity on chol esterol biosynthesis the conpounds of general
formula | can also be used in poultry rearing to produce | pwyghel gsber ol
eggs, the substances preferably being glven to the hens as a feed additive.
The bi ol ogi cal activity of conpounds of ]general formula | was determ ned by
the following nethods: |I. Measuring the inhibition of 14C- acetate
incorporation into the steroids which can be precipitated with digitonin:
The i nhi bitldny tefhect-dad 41 hdese i lgak ael nenaidvilhehesyhddydésbekbedVi n J.

Li pi d. Resnetdbl - @4Q41§gtk}9ﬁﬁe§§,ﬂ@éfb&wntrat| ons of 10-8 and 10-9

nol /1. By way of exanple e test results for the follow ng conpounds (A
to (R) of general fornmula | and the conparison substances (U), (V) and (W
at these t@s) corcentr-atilansdanetlgy Vam nd®thyl) phenyl] cyclohexyl-N-
trans-S-( r n met hyl ) - phenyl ] cycl ohexyl -N-m
et hyldit hﬁ‘o%glrﬁagp% %fﬁ?%éhgéyi p&ﬂ?&é‘ﬂ@a{ﬂar{%

trans-S- (3-fl uorobenzyl)-N4-[4-(di net hyl am nonet hyl ) - phenyl ] cycl ohexyl -

tet hyl dISt ?'ll((lﬁrQ&%@W%&ﬁ?hL@”ﬂﬂne&@lphen v1) th-lm- nenyl] ohexvl - N
rans - uor.openz ane en CVYCIl onex - m
St byt di 1 hi @ &a%?ﬁ&&%ﬁy@iw%?%&%%xﬁt%locar%a%a% aha' ¢ y

trans-S-(4-chl orobenzyl) - N-4-[4-(di met hyl am nomet hyl ) - phenyl ] cycl ohexyl -
et hyl di t hi o rQﬁﬂ&k@NhﬁdﬁqcEBQ&égﬁyléégnomethyl phenyl]cKclohexyl -0- (4

trans- 0(4 chI or ophen | am nonet hyl') enyl ] cycl ohexyl N-m
et hyl car bankgt ﬁ‘gr'f“ﬁéhylc?ﬂﬂ%fﬁ%t 002 - 24 (F)

ci s- S-benzyl - N-4 [4 (di met hyl am nonet hyl )phenyl ] - cycl ohexyl - N- met hyl di t hi oc
ar bamat e e,

trans- O(ZM%I or o IIé%yI‘—")n(il\lzczle[ 2°1d a7 th rPc?r]r:é:tlﬁullarlP{enyF] cycl ohexyl -N-m

ethylthio Xﬁyﬁ%qgﬂg@dﬂdbﬁpgﬁpﬁ@bl?FBClX addition salts thereof, such

trans- S- (4oL WY aRRRHENI oM dek 4- (&t B dwh BIRdRIN W) tBRerxtLEsycl ohexyl - N-m
ethylthlocqrb e- hydrochl oride, (I)

trans- O( phenyl ) - N- rret hyl - N- 4-[ 4- ( pi peri di nomet hyl ) phenyl ] cycl ohexy
| car banat e- hydr ochl ori de,

trans- O (4ngh ng;tenf;mé fN' Qﬁ&?é{i Bb Al fis (PYyP I bRyl kpkeaxlhgye! ohex
yl car bamat e- hycgjr ori }i) g : ¥ PR b

trans- O ( 2%¢HhRs l)"‘—gl\l-“‘ﬁt Qdfdl et hyl am nonet hyl ) phenyl ] cycl ohexyl - N- net
hyl car bamat e- hydr ochl ori de,

trans- O (4- Qaréq:g{}l?ﬁy ?ﬁ)olﬁl'pgﬁhﬁygf N_E;éné:éaf N JEt iyl - Nal [yl am nonet hyl ) phenyl

] cycl ohexy careb
trans- O (4-chlor ophenyl ) - N-met hyl - N-4- [ 4- (N- et hyl - N- pr opar gyl am nonet hyl ) p
7

henyl ] cycl ohexyl car bamate, (O H

trans- N-4-[ 4-(di met hypham' no, 1) p enycicﬁ)’t hexzyl - Nrret hyl _(QIs 4- et hyl phen

yl ) car bamat e- hydhgchl 0

trans-N-4-[4-(di thylfa}’F 0 (GG Ohex}lH Nnet hyl - O (4- et hyl phen
orid (Q

trans- N- Met hyl - O (4- ﬁ; h>) he’ﬁﬁll ) - N- 4R% 4- (pi peri di nonet hyl ) phenyl ] cycl ohexy

yl ) t hi ocar banat e- hy

| t hi ocar bamat e- hydr o¢hl ori de (R

trans- N-4-[ 4- (di met hyt am nonet hyl ) phenyl ] cycl ohexyl - O (4f | uor ophenyl ) - N- net
hyl car bamgfes gy ochl ori de,

m, n and Rl to R7 are as hereinbefore defined, with a compound
of general formula

Y4 Y< /RB

A (III),

X

wherein



7 June 2002 - 25 (U) 1- (4-chlorobenzoyl) -4-[4- (2-oxazolin-2-yl)

- benzyl i dene~ -piperidine (EP-A-0 596 326, p. 16, conpound A therein; J.

Li pid. Res. 38, 564-575 [1997J) , (V) 7 June 2002
trans- N- (4-chl orobenzoyl ) - N- net hyl -[ 4- (4- di net hyl am no) net hyl ) phenyl ] cycl oh
exyl am ne (DE-A-44 38 020; J. Lipid. "Ré3. -37, 148-157 [1996) and (W
trans-O (p-tolylacetyl)-4-(4-di met hyl am nonet hyl phenyl ) cycl ohexanol (WO

95/ 29148, p. 28, conpound | therein). The percentages by which the above
compoundsa i nhk it e HAGasetat ecretabpooati Gaf Atel ShoWE idenbakkeal. T able

10 85 |
239(B) - g@-%%‘?’é)lg FEBR D) 65 21 (B85 5 2L BY- BUCH ) s A8 7- 65(1) - 83- 43
(K) - 81- 53pEIm BB 53¢ MODBI HIY0,90- 75( O) - 83- 57( P) - 83- 60( Q - 79- 51( R) - 86- 63( U)
-54 07(\/) 59 23(V\)-72-21 7 June 2002 - 26 The IC50 val ues of conpounds

H, %1 gwere determ‘{k’si Eieae lvento ethr WlththeICSO
vaI ues of SGmpblifiRCER SIF A PURASTUPRELE S1C3%bie 3 AR R
r. ' ~~i ygroupsr(E)O. 3(G0.4(H0.5(00.8(R0.5(U5.5(V) 3. 8(W9. 6 Table 2
shows that the conpounds according to the invention are significantly
superior to the conparison substances described earlier. Il. Measuring the
i n-vivo aBBE®VFFCEIOR heS r T E#ade OUsr #NAganSANSE PR 1BHMAM 1994 EAGRORE enzyme
2, 3- epoxysemdl enend ANDSE erthe Q’.Stﬁr{p@‘ﬁl%nﬁéuaeé ﬁéad:tli‘éli easele grence of

236p0X|squIeneIeveISInth liver and. The .q N
2, 3- epoxysqug?aesn% o7 rre%f”t\ﬁer eq‘etoroef %er %l%clas ngbase atrnt,\%s ré:)érh%g{regf otfh
potency opetecmnt PRl C aand W€, Prefgamsbhys-Wet@ ard erdfited apsi ng t he

met hod desgribeship In thdighedBe 38 s8042h¥¢8. PAAArad duxilda@fy 8 hours
after adnjinistration of_ the su e in concentratio of = 0.01, 0.03,
0. 1 073 BAEEA. OF ot KEp L bl Th05 AU PFORFORE B Ves HE DLt s %o ai ned
for the a@o&mrenmy@rmm@embspmm hBdrGxile 65r bhri@mangdRdnideay of
exanpl e. alzafynﬁeggpzcarbonates, e.g. sodium carbonate, potassium
carbonate or caesium carbonate, alkali metal acetates, e.g.
godium or potassium acetate, and tertiary amines, e.g.
pyridine, 2,4,6-trimethylpyridine, quinoline, triethylamine,
N-ethyl-diisopropylamine, N-ethyl-dicyclohexylamine, 1,4-di-
azabicyclo[2,2,2}octane or 1,8-diazabicyclo[5,4,0]lundec-7-ene,
whilst preferred solvents include, for example, diethylether,
methylene chloride, dichloromethane, ethyl acetate, toluene,
tetrahydrofuran, 1,4-dioxane, acetonitrile, dimethylformamide,
dimethylacetamide, N-methyl-pyrrolidone or mixtures thereof; if
alkali or alkaline earth metal hydroxides, alkali metal
carbonates or acetates are used as auxiliary bases, water may

also be added to the reaction mixture as a cosolvent.

If R2 denotes a hydrogen atom, the reaction is conveniently
carried out by first reacting a compound of general formula
(ITI), wherein R2 denotes a protecting group, such as,
preferably, the tert.butyloxycarbonyl group and, after the
reaction has ended, cleaving the potecting group by
conventional methods, e.g. by the action of trifluoroacetic
acid or hydrogen chloride in dioxane.



- 27 Tab. 3: 2, 3-epoxysqual ene concentration [~g/g] In the liver (rat)

A0. 0l 4. 611. 866. 062. 6312. 5136. 5291. 9B24. 557. 196. 0150. 998. 5234. 5C0. 084. 833. 15
7.847.0133.177.8196. 568. 1 243. 9E20. 332. 739. 044. 692. 5191. 563; 48 0@ 230. 112
. 842. 366. 2115. 357. 5225. 5H2. 931. 325. 725. 3117. 770. 3112. 6202. 3063. 494. 372. 6113
.2117.9224. 8R5. 125. 638. 267. 253. 8152. 979.37191. 0106. 2340.0 In the control
animal s there were no neasurabl e 2, 3epoxi squal ene | evel s under these
conditions. Ill. Lipid reduction in the nornolipaem c gol den hanster This
was det er m)ynaeh 4sideg tbeprephod d@s;ﬁddx’ﬁml am g;llanelr:](ia{li dorﬂ&;&a 88), 564- 575,
(1997). At .the.end of .the experinment the tota ol est.er o 1
~i-|ipoprgPﬁﬁi}nhgl8§9e?oFa5ﬁddﬁﬁi%%61é§p'?br~ﬁ%Pg ggewﬁi%édAa%%dd%npared
wWith the v Bosask ascbareshbgfonp awfotedwrid!f edenprhvisoanyat ek}

subst ance.gobhe doecpidpl-eWehit Ngnasht ¥biy 8f dlieaheverephiaped.gonpounds E, G
and | was tested.. The results _are shown jn _Table 4. 7 June 2002 - 28
Tabl e 4: nap thyl group if A denotes a single bond:

i EO. 5-22.5-27.5-18.21.5-34.1-48. 4-24. 04. 9-34. 3-45. 1- 25. 1(0. 5- 27. 7- 40. 2- 21.
1.5-31.1-42.2-26. 54, 9- -33:2-24 .A6-16..1 ~-26. 34- ~~

~33.75, 0568 98 7oRtind deeag e £ e T Sdndte M 76, 472
7. 8- 34. 3- ). GUkderrehasehesadnbe beee tdat idmfhotHdd erBPBNt ddswbpR b3 ¢
effects. lavia Isutidkiquiean 19f weehl apr ol iy eiwatdpmddcabrecgbkhsréhupdhmul a
keratinocytes) are seeded at a density of 10,000 cells per well in a 96
well mcrotitre plate. The cug%ure medi um used is Dul becco's nodified eagle
medi um (DMEM with the addition.of 1B®%calf serum The cells are incubated
for two days in an incubator, theA the test sulishance, dissolved in

di met hyl sul phoxi de and diluted with culture nmedium is added. After

anot her tW&eF®i& i ncubation, 5-bronp2' -deoxyuridine is added and the test
resul ts ane saet &nianed aaceerdi ABetOrd N f 15 UGHItIN S LEBpebt i Bgendanghei m

Cell proliferation ELISA, BrdU(colorinetric)). .Th rdl neasur enent was
carti bd ofiO% N80 TRBE SR PAED %?%%a@asa@%‘dﬁ%&aée?ypgﬁgy & “The
prol i f er amiagihtintli groupg idchi dengted xompairdddBd,GaaddZH desotasest i gat ed.
The aver ageRfi deeupEasULEMBNES1488n atlom UNeicdD@2 théd9chesLextat ed and
the results are given gg a“percent age. of Rﬁgﬁco trol %Table,S% . Tabl e 5:
cont r ol 100ERNIGE 2rgfc8igeyatef ef i FHRGR qqg%ﬁ*?t& PEPa¥ELFR Tyt hil
fungi st at icarden dvtiojnswda dateabkpkdndiethe = alieyldulphooplorgtofm crotitre
systen). §e§ R tri _medi.u The i nocul um
anount ed to'gﬁgﬁﬁgﬁgﬁgkgl¥%§ §§§§%38?%i§§%ﬁ%iﬂé§¥?5fo§%iEsrunits); t he
i ncubat i orF &Eubsd ikased by ghdaysngtopdgonine atoms, by methyl or
nitro groups, whilst the substituents may be identical or
different,

and, if necessary, subsequently cleaving any protecting
groups.

If R2 denoteg a hydrogen atom, first of all, conveniently, a
compound of general formula (II), wherein R2 denotes a
protecting group, e.g. a tert. butoxycarbonyl group, is
reacted and then the protecting group is cleaved by
conventional methods, e.g. using trifluorocacetic acid or
hydrogen chloride in dioxane.

If R2 denotes an alkyl group substituted by a hydroxy group,
it is advisable to protect the hydroxy group from the reaction
e.g. by means of the tetrahydropyranyl group which is cleaved



The | owest concentration which allows no visible growh (m ninmuminhibitory
concentration MC) was determ ned. The abovenenti oned conpounds B, E, G 1,
K, L, N Qand R were tested. The results are assenbl ed i n7t hgnkobhow ng
Table 6. The MCis givenin ~ g/m. The follow ng test pathogens were
used: Test pat hogenAbbrevi ati onCand. al Bi4cans ATCC
10231Cand. Sacch. carl sbergensi s ATCC 9080Sacc. Rhod. rubra 49Rhod. Asp. ni ger
ATCC 16404Asp. Tri ch. ment agroph tes ATCC 9129Tri ch. Pen. not atum CBS

19746Pen. aga in Jaftte 2007 -redtt il & 6. 1eiBg2tBi2ldotoacetic acid or
2E161281g%2 43284 ;&g46464256.64K64I28321628L32128832164hB6416>51288Cﬂ6328
128264R645121989%21 ?l%ﬁuﬁqnikﬁﬁﬁQﬂﬂ use the conpounds of general formula
| may be incorporated in the conventional pharnmaceutical preparations for

oral, re?fﬁé 204t OPh CRd éﬁHﬂdﬂfﬂd&gﬂjﬂ&ékQi@d”BﬂBeBykﬁ?%@tFﬁﬁné%%ting
Formul ations for oral _admmistration’incl exanpl e plain and coated

de for np
tabl ets aRd ERRWPEsOf FERGRRY aﬁO%raJrﬁani@thjatlpaﬁ EBppbiFhbim e Hayihe used.
The dai |l ysdbsgbis delween, O g anich 204 raybHebfarpar sengw tidieg hodyutwgi-ght  of

60 kg, bui. referr WRY i rognl.t0_ I per son

wei ghi ng %bEQSFQTﬁé %dﬁ%? gé?é“%ﬁ%%?e é%bb?? BFvi%ggLr%¥%pfh%8 3 individua
doses. Forezopieal iappl it aadhen e dmbsdeds Thay bBecaupewndtel cpngral
prepar at i posmEPAL At M) Nos 3y lid @ QR amle RaNEsYl agly. 1hto 300 ng of

active supstance.per day. The daily dose .is preferaply divided into 1 to 3
o vt duar SteReeePRhr Rl JeiRA IR TR oo S BHEPYe i s
0i nt ment sSopvenies sandetles ofactridrotitecagenedneitonar 2oréRiCat i ons for
appl yi ng nmedi canments to the skin. The amount of active substance for

topi cal Usg {Be lrifcOfoh® RS H A HededhMdEaEONanPUte EELEL abldp: t 0 20
ng per gram of forn%$at|on. art fr n1%ppllcat|on tf t?e skin the topical
7 June 200%5°5€nY SYGR AF Ay of ¢ as AL TPNFENR T ER AR A FPHRE used in

t he tr eatmentbef phucettsedreddor ane lac cessitbloa by topveatidémaht nent. For

exanpl e, ﬁP{a’téQQiﬁg: %%&ﬂy'%%?%f@ycl%%v%%bg%t 9stbe %Oﬂ{%ﬁ@{ anes of

the nouth, Tower ¢ et c. use 1n poultry rearing e production
of | owchol esterol eggs the active substances of general fornmula | are

?dm;jni S]E fel-*eﬁl ﬁﬁaﬁlﬂﬂﬁe armvéﬁoﬁwcﬂifheg h@ﬁ:ldﬁip Fethadaydsorp gdeipd Lr%{a%]: tse saJhi fj a]EJI ed

eedstu .. The conc rati on t he actiye_supstances_i i ni.she ee

i s nornal ?’fl”ﬁ?gﬁyﬁ%lﬁﬁ' but® 12*r ebrea{bﬁ"yclo. égrt‘%ogt}%%ﬁ?/d Erilyl, endy Y
tetrahydropyranyl group, and

protecting groups for an amino or alkylamino group may be an
acetyl, trifluorocacetyl, benzoyl, ethoxycarbonyl,
tert.butoxycarbonyl, benzyloxycarbonyl, benzyl, methoxybenzyl
or 2,4-dimethoxybenzyl group and additionally, for the amino
group, a phthalyl group.

Any protecting group used is optionally subsequently cleaved
for example by hydrolysis in an aqueous solvent, e.g. in
water, isopropanol/water, tetrahydrofuran/water or
dioxan/water, in the presence of an acid such as
trifluoroacetic acid, hydrochloric acid or sulphuric acid or
in the presence of an alkali metal base such as lithium
hydroxide, sodium hydroxide or potassium hydroxide or by ether
splitting, e.g. in the presence of iodotrimethylsilane, at
temperatures between 0 and 100°C, preferably at temperatures
between 10 and 50°cC.



The active substances may be added to the feed as they are. Thus, the feeds
for laying hens according to the invention contain, in addition to the
active substance and optionally a conventional vitam n-m nerglng 3xbgpe,

mai ze, Soya bean flour, neat neal, edible fat and Soya oil, for exanple. To
this feed is added one of the abovenentioned conpounds of fornula | as
active substance in a concentration of fromO0.01 to 1s, but preferably 0.05
to 0.50. 7 June 2002 - 32 The followi ng Exanpl es serve to illustrate the
invention nore fully. The Rf-values given were determ ned on ready-nmade

pl at es obtriwvesd rf,r @rrbEnbz’?ns:km@ih@aﬁm@izqﬂlt M belyabuFrBrBEhPXi Geolp 254
ET;[B.%/EEI EI) St?:)l SI A Caf%%l example cl;xog@no%.ytlcalq%,pr eBar at l:gnh}(r)ércgg?een Sfr?'rtl ng
trans- N N@tﬂwlpms[emceppéem damahesthydyghasy iPpdyedénex ghantaal 250 g (0. 15
nol) of 4-PheRKC¥el-ehexanergafbe, sdindRd Wdihy16Qcatk,0E,a 6 96nethy|an1ne

solution in toluene in the presence, of 30 of mol ecul ar sieye. M3 A
over ni ght Weéhé’gfgloéﬂ‘afnll §k. dﬂf‘?'g?y]ff?’f“éar“?]%& &FGO8ficent 93??6’?11 pycetic

evaporati@mlwhecmmsnﬂuélyswﬂthsbmaeﬁiirtﬁHﬂ)dﬁ aof apgtihanoh amd at -20C 7.8
g sodi um ke ?QX ar, d t gh a egp,added the

m xt ure |sg£ irr q@&e?ﬁﬁa g@ |eﬁ?%?%@E%§§FEre g%?té% QVaporatlon of
the met hamefﬂ?@brlé’nﬁltné 1?@“‘&%‘@?@6&?4% flﬁ@dmatoﬁ Nyergeeer PE@eS Wesle
strongly &g di GoM7t Bagoneut hyde peRdoNy G acd & pAkt.er saturation with common
salt the hydrochloride precipitated is suction filtered, the nother |iquor
is made strongly al kaline with 6N sodi um hydroxi de solution, extracted with
et hyl acetfatmethdxivibenayd evappradecebzavibe THeavedr dohkbei deeperce ppfated is

suspended 4 cﬁcl'@l)étl't'lbe ggn\@aéﬁéha@g @éfwm ageh) ata%n@’ﬂ@umuﬂg@fagé)oiﬁ ng, nade
strongly \%ﬁ'l i ne. WI N sod I ym hydr.oxi de sol uti on. Ee et hyl acetate
phase is eleERYI8Re (Ft Pt ey ATE tOBREERSR, Olri ed and

evapor at e(hdknmmlt@rly&t/arlaltesaat otembe it draurress iodu deftwermpet antiesoref hieut yi el ds
15.1 g tr I : y ne (colourless crystals). The
petrol eum et 1% ot F‘F%g%#gigé@apor%{ged down and conbined with the
evapor ati on reS| due from the hydrochl oride precipitation. Separation on

al um ni umpoxi @&%@t‘h\ﬂ:@)ﬁeﬁkﬁgegféﬁp, etdWdver,”? 1@@%e3@@3b1y3§leaved in
acet at e/ p%t r% eum e

i el
Cl o Aot by T ARASRdFoREXS b The BEeAepds 5 %085808nd and 5.1 g of a
m xture of cis- and traps- N nethyl - 4phenyl cycl ohexyl am ne. Total yield of

traps- N-mgf b4 1Rhgny I&v%el@eﬁuégﬂaﬁfcaé&rﬁng SeRReP 1% BhekBLREYY

col ourl ess crystals.

traps- N- nEtYRAVEA M ﬁﬁeeg;&%ah@maﬂ? n%g’aﬁ‘nos‘ﬁ“* P&y tra Fivogppyebic acid
triethyl ardménaimm]mdlcvadldnoﬁﬁﬂomlbj wiing aacellateat ¥hthsascooling with
ice 24.0 2 C Ayl chloroformate in 50 m ethyl
acetate are aﬁ%‘éﬁ%ﬁﬁgaan g{{%irlr%% ‘%‘%?éa further 2 hours. After

standi ng overni ght at anbient tenperature the mxture is diluted with ethyl
acet at e ard phastad widdoupati er prdfévael hyereohddrir tael threagace wEth wat er
and finall f at t [,n u ob er
drying (ma r%ﬁslét}rﬁes l%%a(?q)lﬁlg&g gvglg%r% |on |2r?ea{h§ﬁ&ql\l%§ u%ghgf%gg{'léng in a
m xture ofoparritaamimieedngadsel Wgnt sgeelatas mekhanal:,vethanedw: cool i ng,

ul timat el yidoprpandlel do18énd/gat8t. 86 @fokdte ity retfperatures between

traps- N yl 2-trichl oro- et hoxycar bonyl - 4phenyl cycl ohexyl am ne as
col ourleggj&gry%‘i\k%o% melting point 84-86C. A further 1.1 g (2.9 % of

theory) of this product are obtained after evaporation of the nother |iquor
and purifigad i nfurddie dfegbﬁgga@nféhhuf@ ﬁeﬁre(ﬁ@feraﬂtgw@h%t heeygt hyl

= d
o ool ved Terhside rﬁalbfbed.QeﬁﬂgﬂsﬁegﬁénéSOiﬁé RS SHOUF BOT7 9§ (0. 345

mol ) of pad; | damtde 133 t38n7 8i60i 228t {oH Joicritdifatdyraphge. hydrogen
chl ori de |sa§|§ nt%duced (2 hoursnat zlanbllent terrpcéraqt ure) ?%;'d st?rred

overni ght at anbient tenperature. Excess hydrogen chloride is elimnated in
a nitrogen current and the reaction mxture is poured into cool ed aqueous
di sodi um hydr ogen phosphate sol ution. The organi c phase is separated off,

t he aqueous phase is extracted twice with 7 June 2002 - 34 nethyl ene

chl oride, the organic phases are conbi ned, washed with water, dried with
magnesi um sul phate and evaporated down. The residue is purified by

chromat ography on silica gel (petroleumether/ethyl acetate = 20:1 to 15:1,
viv). In addition to 14.0 g (39.5 % of theory ) of unchanged starting
material, 19.0 g (47.4 % of theory ) of

trans-4- (4chl oronet hyl phenyl ) - N-net hyl - N-2, 2, 2-tri chl or et hoxycar bonyl cycl oh
exylanlne |s obtalned |n the forn1of col ourl ess crystals Rf value 0 38

I o R R T S I e NN S P



730 ng (1.58 mmol) of this conpound are dissolved in 1 m of glacial acetic
acid and 5 mM water. At anbient tenperature 1.5 g of zinc powder are added
in one go (vigorous foanming after a short tine). The m xt urenirse 4002 ed for
30 mnutes at anbient tenperature, then for 1 hour at 50C, cool ed, water
and ethyl acetate are added and the resé@lting mxture is nade strongly

al kaline with 6N-sodi um hydroxi de solution. After filtration the organic
phase is separated off, washed with water_ and saturated salinhe solution,

dried (nm§VERIRE s UHBhAXP AR e PapgrREEal dba™ Ut AP e e T t heory)
of trans-dptmeddyl Uy (Ke (4 paniedi nomet biik) phenyht tyed hesnyd /am ne are obt ai ned
7 June 20 - colourless crystals), Rf value 0.3 (alum nium oxi de,
nethylené%%ﬁ%é%%ﬁéﬁéghanol 40: 1, v:v). The follow ng are obtained

anal ogously: (1)

traps- N- metdy| -doif dekdiis o)l itHen@empbByhiBhenyhésy€d Phesphard ne odtzaied
4-pheny|cyc1£$exanone and rrolidine; colourless cryst X val ue 0. 44

I Rf
(al uni ni (RO dReC ord | AIRTATRS FBYRGP SEBEEEEe®HY REtiode fknoun per

traps- 4- [ 4o (g et hyl ardomes hyl ) phangh k=N gethy! cycl_hewd am ne, from
4- phenyl cycl ohexanone and di et hyl am ne; col ourless solid; Rf value 0.25
(al um ni Ut eeaehemistthigy 'ené/adhl 6r.i Wélapt hahetrsdierge v:397])3)into their

traps- 4- [dsf { 2a Dy 0ysddy | e tdawathaanst hybhehenyt d ot hy hakel akexyl am n
e, from 4-phenyl cycl ohexanone %pd N- et hyl et hanol ami ne; col ourl ess solid;
Rf val ue bgas%t (‘al R Ok e, Or‘i’ef"ﬁﬁ?f“ﬁnéa}fh %r?%%?ﬂfﬁ%alﬁmo JGCLT viv) (4)

traps- 4- [didshieredmaysd am ndretdaslispbényheéi N pevdiday-aodichedodlam ne, from

4- phenyl c [N L,ne....cqlourl es ok 0. 26
(ol um i o e B e cE 15 ™ oy sty
traps- 4- [dadthr sEcadiwiytiaim gyl spheoyl | ahipt hiy | dysd e hexypcamidee axrer om
4- phenyl c [ - -b apipe; ol id, val ue
L e e e

traps- N- nigtty| the gurnyiengsis@sameptarnagndPaye) phenyl ] cycl ohexyl ani ne,

7 June 2002 - 36 from 4-phenyl cycl ohexanone and N nethyl allyl am ne;,

colourless solid;: Rf value 0.22 algqiniun1ode§, net hyl ene ,
chl ori de/ ?fﬁﬁﬁﬂt%RW%Fs\FRB QF?F rably separated’'by columhh separation

trans- N- net hhhivial pliaeemtdry gy aearygtabil hoabidy | fxdre pr Japtclastidyy| ani ne,

from 4- pheayl ¢y cOnEn e RPd-MrRhBY WREAPEHI¥bAIENELy R OUrd ess crystal s;
Rf value 0.23 (alum njum oxide, ene c¢hloride/ netthanol 40:1, v:v (8)

met hyl chl
ci s/t r ansSRRHRARSA - (ARh SRlhSnRENG Y pRERT YR yRIThAS) 1Sf &St Sm
4- phenyl cye| axhibdes onet lanchemrgaaaliicn eompolindy, | past sahlak1Rfaciaisuesidd. 26 and

0.48 (al um,0i Y ox1des PELI A QWBLLICLARLAYY sAERLALSE = ahd sdfbalating
the diastereomeric mixture of salts or derivatives thus
obtained, e.g. on the basis of their differences in
golubility, whilst the free antipodes may be released from the
pure diastereomeric salts or derivatives by the action of
suitable agents. Optically active acids in common use are e.g.
the D- and L-forms of tartaric acid or dibenzoyltartaric acid,
di-o—tolyltartaric acid, malic acid, mandelic acid,
camphorsulphonic acid, glutamic acid, aspartic acid or quinic
acid. An optically active alcohol may be for example (+) or
(-) -menthol and an optically active acyl group in amides, for
example, may be a (+)-or (-)-menthyloxycarbonyl.

Furthermore, the compounds of formula I may be converted into
the salts thereof, particularly for pharmaceutical use into
the physiologically acceptable salts with inorganic or organic



7 June 2002 - 37 Exanples of the preparation of the end products: Exanple
1

trans- O (4-chl orophenyl ) - N-4-[ 4- (di met hyl am nonet hyl ) phenyf] gygtobery! -

t hyl car bamat e- hydrochl oride 250 ng (1 mml) of

trans- 4-[ 4- (di net hyl am nomet hyl ) phenyt ]E'Nmret hyl cycl ohexyl am ~ne and 0.3 m
triethylamne are placed in 20 m of methylene chloride and 210 ng (1.1
nmol ) of 4ch| orophenyl chloroformate in a little nethylene chloride are
added dr opit€e %ﬁé dii ¥haFB 1aYshe ryerf et rihgist PutRese dipetede viiath

met hyl ene e&lah@uedaydwaahedrmttacmx ey RASb roadi dr atced sam;mmﬁm uatdlqn dri ed
and evapor tO%dhgovm ayl]g rg5| due is iocyrlsfl %dnt__)L ghr onmat o%('j

(silica gg et ﬁylcene chl or i det et franol 2L, The F ot Obt ai ned is
di ssol ved cifziet Aaylidnetehkarideachd xexl mﬁhehGetah‘-edeal hydrochl oric acid and
the hydrochloride is precipitated by the addition of ether. After washing
with ether and drying, 276 ng (63.1 %of theory) of the title conpound are
obt ai ned as ah@Omepb&&SS anDgphetsl pﬁyﬂt&ﬂa Rf avabuaindg tdecis ee base: 0.62

| | de/ et h NVR 200
(5L oo Ol LB g oplorLsLaELlagel = Sl ¥l dit NI SRl L (
2.8-3.0 (2$rreepn QtQMmQY(ﬁFSM’# eiftley @n 2dpatpria¥. 6r (axi®H) The

f0||0“ﬂnga&&%n@@%@h@edTﬁ@ahﬁggﬂ§i8h {rils 1ncludes both the pure isomer
trans- O benzyl - N-4- tF%dl me hggam nojret hyI phenyl ] cycl ohexyl N et hyI car bam

ate, from rt'rg‘e4m[l FrePhyFafii FonEtHy 1Y yl'] - Nmet hyl cycl ohexyl ami ne
and benzyl chl orof or mat e; coI ourless oil (after purification by colum

chromat og &%@hgt%t%g%ewghﬂég d?f (&méaga%%%p%&r 9&&%&1;1@%}5 byl

ViVv)); 7 June (alum niumoxid 3/
acetate/p@Fr@F@@ﬁF@@héFln93t?? Wgyhods described in DE-A-4 438 020 and

traps- O cyel-ehexglooN243[.4- (di met hyl am nonet hyl ) phenyl ] cycl ohexyl - N- net hyl ca
rbamate, from

traps-4-[4-(di met hyl am nomet hyl ) phenyl ] - N-net hyl cycl ohexyl am ne and

cycl ohexyRneheromethate Of nerebayingi FRMP XA it genesal nﬁonmtﬁcmlbgr aphy

on al um niwer@tinde3( pet k8! aeﬂbeéhgyéfs ARALS G tBe lph¥nyl )gkRlp
traps-S-(4-chlagro hen¥ % N 4 Iam nonet hyI gghenyl C cI ohexyl N- e
o ﬁg compr com

t hyl di t hi dedrsd ses ot verting a
traps- 4- [ £ofrahudet Wyl am nomet hyl ) phenyl ] - N- et hyl cycl ohexyl am ne and

4-chl orophenyl dithiochloroformate (prepared from 4-chl orothi ophenol and

t hi ophosgene); col ourl ess powder aft&&l col utm chr omat ogr aphy on silica gel
(met hyl ene chl ori de/ net h /L, )% Rf value: 0.65 (silica gel,

net hyl ene chl ori de/ met ha o] V),

ci s-S-(4-chl orophenyl) - BLIGHZ)T norret hyl ) phenyl ] cycl ohexyl - N-net h
yl di t hi ocar bamat e- hydrochl oride, frjom

ci s-'4-[ 4- (di met hyl am nonet hyl ) phengs] - N- net hyl cycl ohexyl am ne and

4-chl or ophenyl dithi ochl orof ormate; col ourl ess povvder; Rf value of the free
base: 0.6%hed¥ifca gel, nethyl ene chloride/ methanol = 5:1, v:v) (5)

traps-S- (4r,chl emapi Ny Bsdnbéel Sbard Ry | e iHEt Alchphesyhpsysd abexy! -
thylthloc%r(br NRLes ydrochlorlde from

traps-4-| di st hyI am nonet hyl ) phenyl ] - N- et hyl cycl ohexyl am ne and

S- (4-chl orophenyl ) -chl orot hi of ormate; col ourl ess powder; Rf value of the
free base: 0.5 (silica g : f{;fﬁiyl ori de/Rfet hanol = 9:1, v:v) (6)

ci s/traps-0 (4-chl orophg 4N 4- |(l/m)r phOkWPITEt hyl ) phenyl ] cycl o

und o eneral

ci s/traps-N-net hyl - N-4-[ 4= : @rﬁﬁ);hyl)phe’ﬂyl]

using the methods described in DE-A-4 438 020 and
EP-A-0 599 203, and then converting it by chloromethylation,
preferably after introducing a protecting group at the



7 June 2002 - 39 cycl ohexyl am ne and 4-chl orophenyl chl orof or mat e;

col ourl ess powder; Rf value of the free base: 0.35 (al um ni um oxi de,
petrol eum et her/ethyl acetate = 5:1, v:v) (7) 7 June 2002
trans- O (4-chl orophenyl ) - N-net hyl - N- 4- [ 4- (pi peri di nonet hyl ) phenyl ] cycl ohexy
| car bamat e- hydr ochl ori de, from - 18 -

trans-N-net hyl - N-4-[ 4- (pi peri di nonet hyl ) phenyl ] cycl ohexyl am ne and

4- chl orophenyl chl orof ormate; col ourl ess powder; Rf value of the free base:
0. 48 (al uninhrageoxaten, pety oleuwmnidthmroerckylylagebapeor 10: 1, v:v) (8)
Lrans. O (4 6hb ot OPRRIY} o thdiel s Aoy 5 aELIRNEBRbGYAA REENY! ] cycl ohex
yl car bamat é- hy rochlorid

trans- N- nEPRPRIR- AVEEL (pyrrol i di nonet hyl ) phenyl ] cycl ohexyl ami ne and

4-chl or ophenyl chl orof ormate; col ourl ess powder; Rf value of the free base:
0.32 (al um ni um oxi de, petroleun1etheké?gﬂyl acegat e 5:1, v:v) (9)

trans- O (4-chl orophenyl) BonEv I)phgﬁyl]cyclohexyl N- et

hyl car bamat e- hydr ochl ori

trans- N-4-[ 4-(di et hyt ay(CH)\met hylTeycl ohexyl ami ne and

4- chl or ophenyl chlorofornate col our|l ess pomder Rf value of the free base:

0.48 (al um nium oxi de, petroleumetirx/ethyl acetate = 5:1, v:v) (10)

trans- O (4-chl orophenyl)-N-4-[4-[(2-hydroxyet hyl ) - net hyl am nonet hyl ] phenyl ]
cycl ohexywWhirkaenhyl car bamat e- hydr ochl ori de, from

trans- N-4g 45 [ f2ahidr oxyed hvihd reetivd eyvian ermet Rkl phany! h=Nges by cycl ohexyl am
i ne and 4- chIorthenyI chlorofornate cal ourl val ue of the

S po
free basePTBLESCEAPUATAVRIM D>F detl ‘%é%Fb@eGﬁFESﬁ@Fﬁ@mﬂVFY%%E?%R¥;-Oﬁ 1, v:v)

(11) trifluorocacetyl group, and finally reacting the compound of

trans- (O oEHh?éOWEE‘V'% %4ar( n(fﬂe‘ L ehATLNRIRRAKF) PhroYL ] cyet olgxy! -

met hyl car bamat e- hydrochl ori d ron] )
traps- N—4R[4aFH|aﬁ hexsizhe ?Rﬁﬁn¢ﬁﬁ3ﬁﬂﬁﬂiﬂﬁh-ﬂﬁé?ﬁyF&?éVéﬁ%xV?%nine and

4- chl or oppesykcehhgr gfoipat €@nvert it esad @0 2ompédlndc dhoudr & eSSmpeoxerof Rf
val ue of %he fige QaBY 5?Oé§ éé%ﬁggruun1oxide, petrol eum et her/ et hyl
1

acetate = TO"I;
trans- N-4-[ 4-(di - sec-butyl am nonet hyl ) phenyl ] cycl ohexyl O ( 4- chl or ophenyl ) - N

E?E;QYKEZTBQWBBE gggagﬁ§fq%%1n irf&gmuﬁﬁel iRy xg%ﬁab%ec?%%%o T%%%ne and
4- chIoropH%ﬁ?%rEﬁ?ﬁro?B?%ﬁﬁﬁﬁ {éﬁiﬁ#ﬁ%ﬁ%‘%yﬁ%gyésﬁﬁrégléé°%¥n? @+7ee base:
0.60 (al upeetimubarie, ipletbdtersn ef herd enzryimeacetate = 10:1, v:v) (13)
trans- O (4, shLaeapheny} dadt LM e M1y tleTe Y L3 bl by amLpemet hyl ) pheny

] cycl ohexyl ca
trans- N-néﬂﬁ}Pgﬁpﬁl[Er?mﬁﬁ%%%ﬁlt¢@¥uqﬁﬂaﬁﬂlﬁéﬁéﬁh§prﬁ§ﬁ9F}%9c¢bﬂ%&?¢%n1ne
and 4-chl anophenyl chbl esoéps e Bosrdtimyileeds pawlecatBl, vphveic@l&Bly

(petroleu et / \/ 1
tPans o (IoEhEEE, EraNeraaR, A0 Proudvadiie e Brpercsteaters et ) o
&en
enyl ] cycl bﬁ@%yﬂéapﬁaﬁﬁ@waww and hYPertrlglycerldaemla an

trans- Nmetebmhtun& [aéhé%g@wwtI&wﬁ&mﬂragylc%@n@@@emhxh) ah@ﬂyw@q@ép@@xyl am
ne and 4- chI ghen%PP%F%o%g or col ourI Rf value: 0.38

(al uni ni u%u8xu ag, © 2t he ?%‘%%Sei' aCE€ 8 1§° aéml@) (15)

trans- O (% éH%Féﬁﬁ@n}P}eRm%’fw l\?%’i[rzﬁn(errﬁth?l am nomet hyl ) phenyl ] cycl ohex
yl car bamat e- hydrochl ori de, from

trans-N-4-[4-(ter arbon t hyl am no hen N-net hyl cycl o
eyl am nECNG ERRCHPSy bRy TLERR BT I B P e A SR ERb P RETBE £ ho

t ert. but ymeyyber beryl ejtbep Qnthh@ihewwnufdnumomﬂth@mﬁpyaordlncolourless

powder; REoﬁ LHet9bnt Rech §EnEASENH O Pedr @ 1UMJH qug@!dgweggﬁgylene
chlorlde/nek anol =

trans- N- 48 sF&PﬁEthWBﬁ%ﬁBnE%ﬁy?é%ﬁ 1R &Y SreEPTaRA¥t R§I - O (4- net hyl phen
yl ) car bamatiminfistered as an oral preparation, and optionally also in

ot o QLR P ATLROBBEDYLL PORIYL | s OO NG ONRN R TLRE

4- et hyl phenyl | or of of val ue o? the free
base: 0.4FOLaPHAPHI AXEoRPEBID Rt FOTRIRA I MAGt AT Sdcet ate = 5:1, v: V)
melting point of the free base: 93C. By treating with hydrochloric acid the
hydr ochl ori de was obt ai ned; col ourl ess powder, nelting point 260C.



By treating the free base w th net hanesul phonic acid in an ethyl
acetate-ether m xture the nethanesul phonate was obt ai ned. Col ourl ess
powder, nelting point 165C. By treating the free base wth7Lgtaet appe acid
in a nethanol ethyl acetate mixture the tartrate was obtained. Colourless
powder, rnelting point 135C (17) - 19

trans- N- net hyl - 0- (4- net hyl phenyl ) - N-4-[ 4- ( pi peri di nonet hyl ) phenyl ] cycl ohexy
| t hi ocar bamat e- hydrochl oride, from

trans- N- net hylenpgifabipdpey i 1k sioretidh) sife il epe Y sRB%)E ant el effdi pol

O 4- met hybphenyheeBl orot hi of ormate; col ourl ess powder; Rf value of the free
base: 0.35 (aluniniunloxide, petrol eum ether/ethyl acetate = 10:1, v:v)
(18)

t rans- N- net hphp@uids mehhyh phelmiih )t Nelb (b tgrioieabgbmpnebhy Ehphesy |4 cycl ohexy
| car banat o]

trans- N-ngﬁﬁégggggh ahgp?%éﬁfg%%bnnthyl)phenyl]cyclohexylanine and

4- et hyl phenyl chl orof ormate; col ourl ess powder; Rf value of the free base:
0.43 (al uni abmgbanadewhpehrpﬂlmﬁ@emﬂi olagekabe BidBydrhasdy K1Y
trans- N 4- ch gﬁt h%g ot hlyl?glplh:enaﬁ]cfyclohexyl Nmet hyl - O (4- net hyl phen
yl ) t hi ocarbara &5 roch on

trans- N-42[4- @QDWEEﬁyaéﬁnﬁoh@m¢®ﬁ§¢ﬂﬂﬂﬁMqldﬁén@@ﬁ@l@choEexylanlne and

O 4- met hy iphemsh - ¢BhaEeLBE Of Oh I € £ QhW 12253 cRawdgE inRf sy@bais: ofi,i he free
base: 0.29 (alum ni,.um gia de, petroleumether/ethyl acetate, = 5:1, V:V) 7

June 2002PT ngteﬁéy uvastatin, atorvastatin, cerivastatin and

t rans- N- 4ofhefrdi met hyl am nomet hyl ) phenyl ] cycl ohexyl -

f1 uorophenyl - N-net hyl carbamate, fromtrans

N-4-[ 4- (di met hyl am nonet hyl ) phenyl| ] N- et hyl cycl ohexyl am ne and

O 4-f | uor opRENGL BRI EPBRHFABE el NIRFD %/té?ltﬁa BIch 7€ MPe&-BadBd BnBUCqAMUN ni um
oxi de, petbapeundet hada/ et hyl acetate = 5:1, v:v); nelting point of the free
base 85C. By treating with hydrochl ori c acid the hydrochloride was

obt ai ned; col ourl ess powder, nelting point 250C. By treating the free base
wi t h nmet hanegubpkoeireyathdtase ainleiihiftorg etuathe ast kemppiirdar érethethe

met hanesuk-phanate Wﬁé 995?&'@1@&'101%1%5& OISy 1RRWEHSA ) pH%lsthHaQQé nind 90C. By
treating the free base wi L-tartaric acid in a msthano et hyl acetate

m xture t RAYPIPEFEFd™was obt ai ned. Col ourl ess powder, melting point 165C.
(21) .

trans- 0<6tﬁ%3°§8%?%¥§) %H?ﬁg'ﬁlio#pait%éx@ Renhgi RAMBLhYENPDERN 1 &Y E! ohexy

| car banat e- ori

N- et hyl - m- fibrptgeri aPRBneE GI9HHRMANS o RAZRPFPARI ngeRAiPECF Lt bheny !
chl or of or wehersGohoubkeascpavsler ; tik d@ﬂ'nﬂatﬁfvdsh%nfdf atabagaes Ot¥éreof
(alum'niu |eu acetate 5:1, v:v) (22)

trans- N- net % Q% aﬁ?h&ﬁ 1%— nli%ﬁ?pé%%?%%l nonet hyl )phenyl ] cycl ohexyl car bamat e
- hydrochl ori de from t rans

N-net hyl - FudtldriBireethdi BerRBbhNES PHENYd ] el mllawnarangup@wyé
ZglOEg;ﬁ;EBteth%okgggk%g%tpo¥dgléeasééIéghéggégﬁ w1¥%.%§%e551ve ce f 2002 -
trans- O ( Proflideypdon.) CRollepretdl nks hm e sentdiely lingredy et yef obekys - N- ne
thyl t hi OC&h@aﬁﬁTsQ- RedpeeBbati szlﬁ AuBel &N qaiar&lﬁuges( %%rrr@ehl of

trans-4-[4 l.am nonet h hen .C cIQhex n 100 m
of chlor 095%11 r@%ﬁﬁf’ne& i tﬁ %g yb%lciﬂn?%tﬁy SS%L on and 70
m of wat prodfiiflestatdonl byginhibitteg dlettestalr rhmgzywt@escnaslty, 7.4 g of

O-4-chl or%@%&%eﬁahwtat %QE%HFéetb NeRd éﬂ\o&ém%ms@l%f Tar qiefd

dropvvlse w thin 20 m nutes st coolin I ce stlrre or 30

ni nut es atHMé;C Cohg resisterse inhhitar %b?léﬁ‘qtmq\wﬁéflat &a@e Tr¥agkghhPc phase
I S separ ated mehftioneshadrethbefatrer, dried wth magnesi um sul phate and
evapor at ed down. The product obtai ned after purification by col um

chromat ography (silica gel, nethylene chloride/ nethanol 5:1, viv) is

di ssol ved BXR"Sdef ofeCHyPranesc APBReaESANYL He x%’&i:%scweetoﬁérlewroi’ayﬁﬁﬁchl oric
aci d and tdtderetdier primadlyltudogr(dis@adesf Ihemly) fltufie thél e
conpound; col ourless powder; nelting point: 257-259C (deconp.). 1H NWR
spectrum (200 MHz, DMSO-d6); signals at ppm 1.5-2.0 (m 8 H), 2.55-2.7
(s+m 6+1H), 3.3-3.4 (d, 3H), 4.2 (s, 2H), 4.6 and 4.9 (2m 1H), 7.1-7.5
(m 8H



7 June 2002 - 44 Exanple 3
trans-S-benzyl - N-4-[ 4- (di et hyl am nonet hyl ) phenyl ] cycl ohexyl N- net hyl di t hi oc
arbamate To 500 ng (2nmol ) of 7 June 2002
trans- N-4-[ 4- (di met hyl am nonet hyl )phengl ] - N-net hyl cycl ohexyl am ne,
di ssolved in 12 m of tetrahydrofuran, 9re added dropwi se, at -15 to -10C,
1.25 mM of a 6-nolar solution of n-butyllithiumin n-hexane. The m xture is
stirred for 1 hour at -15C and then 182 ng (2.4 muol) of carbon di sul phide
in 1l m ofMmtetvagxrofimentsaié hadebdeens skewpyfdaioyheatl owpgdng3ed fye
(2nmol) ofehgNZHoEAS igr 2nBkrebnt £bh ahy AW 316 AdESHrdeapy se at
OC and the mixture is_then stirred over Iﬂ{’]t at anbj ent tglrr[rrrerature. Af ter
ot g

the addi t7oM G Swdter™MG- G0 ExfPaErEa WP M *% T pHASY s
dried w t{Laregrtesiion siul5ghatiéearitoeghpor Bhe decotpywundd todf floumiufliacat i on by

colum c L nium.oxLde, r./_aethyl e =
I R i N A R R AR T AT ORT
t he for mi#r dorssirings & uapst diseapesvan uehe coast § ffukheidmiskidd Eop®t r ol eum
et her/ et Pﬂfe’é@%tc?i e:réolﬁgsh;xmvmo%_{;hbh@sz ;E@ecrmelynn(aggw-lz?fdaﬁsll (gnd@)gﬁ)iii gnal s
at m 1.4-2.0 (m : S , . 3.2-3. s, ,
2 sans (o Syl p e ok dhous bneFagelils Whinckdiek (55 S0kt ai ned
anal ogously: (1)
trans- S qyol ahedldy ladd 4ybarpeb et by e anethd Jqhand leys! aaexyl - N-me
t hyl di t hi ocar bamat e, fram , . . .
trans- N- RIAERR et rm%fﬁi St RRFTHRBATE - REAER A A O AeEiT e & fid
(br ononetkytateyicd crek dexatdalieacliensdisysdats; e wadme:"pBdriealiem ni um
oxi de, p t I Yo M IR VA VA PR =~ 45 (2)
traps-S- ?%ﬁ%ﬁ%ﬁe&@dff %d HIpE %9??%# ‘F\%Ir}%% Jﬁ%‘ﬂ% hlenn?yﬁl‘cw‘y[%%ﬁ’g% I\ et byl di
t hi ocarb %QSQrWﬂﬁCh changes the regulatory mechanigm of the skin. In
t raps- N- 4od 41l hylediicrzmai-by Eppheaywh : Nired il Lie ahisghaninge and

i ol our | ess ggyst um.ni um oxi de,

cycl ohexyl br on% de; e ais;_c Rf_val ue: tgi 53 (.e%i

pet r ol eunf ETHEI ot KIS dfe PResPEO YEGT a5 (PSS SRSy - N-4- [ 4-

(dinethy|tnﬁkﬁmmg¢gﬁg[nﬁggpipns of the skin and the expression of

T e N T A e B ReTE R arld AELammatory, |

- bt yl briftf RES A RFAREE Shidors. RPraPRoLTat e Mg dardeng By an

(al um ni unoxeassd patrmoiveumodt ket derinys aeklaf etlridkehed 4Hpidermis,

{raps- N 4l ol 701 dod o e oy bEPBRRYLAREL AP T S drealiensely) - \- et

hyl di t hi ocar bamat e- rochloride, from . .

traps- N 409 qeEmEs MAYRH fote PRy YIPERROTRCAe#et Itk téhebtifitdifitaé 1oRd

(z-f: uor obiriezey | e CHpTiiErnﬁfﬁ ,ou_@lhe/sagpandmcréﬁsevairue:m damnif e 1base: 0. 63
silica t e C r .= 5.1, V. .

traps- N ﬁ%{gl m#%ofﬁq%%@%ﬁ%%gﬁgﬁ%'(lf/c%%%e%ﬁ%]%ﬁoutolrcoﬁéer}zlﬁ - N- net hy

|dithiocaﬁtﬁ”ﬁﬁQ§¢ﬂkkwﬂﬁﬂ(ﬂﬁnmg,"kﬁgﬁtosis", "bagal cell carcinomas",

g r?}os— Ng»ﬁldatféiif@i&_}iéélaira'lnfzra&h?ﬁb}nalaenahh- P«kﬁ@?&@:}&kﬁ%ﬂ{aﬁ%@m&gs&nd 0 57
-fl uorobe chl or.i de: col.q ess_powder; val ue, of t| ree base: O.
(si 11 on cErAng o e rir e BR T BRI TR afbqa s M il th dhie

regulating mechanism for the proliferation and differentiation

of the skin cells has been disrupted.

The compounds of formula I are effective as antagonists of
skin hyperproliferation, i.e. as agents which inhibit the
hyperproliferation of human keratinocytes. The compounds are
consequently suitable as agents for treating hyperprolifer-
ative skin diseases such as psoriasis, basal cell carcinomas,
keratinisation disorders and keratosis. For treating these

diseases the compounds of formula I may be administered either



(6)

traps-N-4-[ 4- (di met hyl am nonet hyl ) phenyl ] cycl ohexyl - S- (4f | uor obenzyl ) - N- net
hyl di t hi ocar bamat e- hydrochl ori de, from 7 June 2002
traps- N-4-[ 4-(di met hyl am nonet hyl ) phenyl ] - N- et hyl cycl ohexyl am ne and

4-fl uorobenzyl chl ori de; col ourl ess powder ;- Rf val ue of the free base: 0.57
(silica gel, nethylene chloride/nmethanol = 5:1, v:v). 7 June 2002 - 46

(7)

trans- S- (4xreaillgr obenoplral ¢; [ 4nd diagetdry hamdnedehby| dphemyd 4 covat ahexyl -

t hyl di t hi r t ' fr

trans- N 4%?% ?%?ﬁletg ﬁyﬁ‘g{&?ﬁg%@%‘w ?]f)hlergyrqﬁm%nr?ettlﬁ? I ‘(':\Sl/%ﬁ1 o]ﬁ%%’/rll aaﬁgl:tnleveand

4- chl or obénPptencesi-de; col ourl ess powder; Rf value of the free base: 0.48
(silica gel nethylene chl oride/ met hanol = 5:1, v: v) (8)

trans- N 4- | am. nomnet h henyl clohe - Nnet h I-S—(l phenet hyl)
i £hi ocar BYRELEXRYdrEEAT P PAUaaPy ity Aiseases SUElYhs SEendacs
trans- N—4wpsc©dawebbyﬂasnnoaebhyédphenykﬂ1ﬁkﬂnﬁhyh0ycho©éx$hamﬂme and

1- phenet hwu%%h%r 1sC9£§UEEﬁ§éd% gil%cal\/%r%%eahfégez Reabasfen 0. 60

(silica gel, ene chl ori de/ 0
cis-S- benz(ﬂerﬂ-uﬁaflﬁoﬁlél FEERS | 4FH- PR e IRANAe ISLOPA R 8REXyPT NYRASY | di t hi oca

r bamat e- hygeaeltliohisdeholil@Malso be mentloned As mentioned hereinbefore

cis-N4-] d| nonet phe th I | ohexyl.am ne and
benzylbro%%% n%EﬁoBrngsgergp %% rQhJ % E¥ﬁ§¥§reeg%%s 0.51 (silica
gel . met hyIHéafﬁeC@m med@le/cnetehanbltbstqrs \pﬁ/)tk(elm)evmollne type, such as

trans- S- bapglsrBednl 4160di TRy E aph ool hyilpiRhery bheyeh epexy! - N-i sopropyl di t
hi ocar bamat e- hydrocﬁlgrlde from

t r ans- N- 4-JRIEFERECHY PARPYBRBERAVF ) PHe AR S0 floB§PETRT o5 i he and
benzyl br orarde alcol sualtabiepﬁmiethe Rirastinentofaricherbpbelbhase: o). B8Hesi | i ca

gel, net hﬂl%%%s%@ Orahﬁeéﬁgeﬁénfiéed Sidh ﬁ]f’ 3R t(hlajl)r own or i

trans- S- benzyl - am none ) phenyl ]cyclohexyl N (n- hexyl)dlt
h|ocarbané¥%uh§HW6@ﬁlUﬂFHeknPWBn?Ctlve substances such as intravenously

trans- N- 4-acidisretrlyl aspaeiml hpte phedlyly -BY (0rdlexdghinyet pexyh am ne and
benzyl brom de; col ourl ess powder; Rf value of the free base: 0.63 (silica
gel, nethylene chloride/methanol = 5:1, v:v). 7 June 2002 - 47 (12)
t r ans- N- alAnpithexh pesplibllequps- 08| e rgoepaunsitetaty Kpphtay| Feymitbhekyl di t hi oc
ar bamat e- hydeeh e rt@ethErQHbentlon is the prophylaxis and treatment of
trans-N-all I-N—4 gg%nethylg Eonethyrﬁphegég_ éclohex%ltnlne and benzyl
br oni de; I°é’§sp5 &M= - RENGaf UE"BFLR 155885 0 B0 FLPPTLE gel ,
nmet hyl ene by the cholesterol concentration in the bile exceeding the

maximum solubility of the cholesterol in the bile fluid,

causing the cholesterol to be precipitated in the form of

gallstonesg. Lipid-lowering substances from the fibrate class

lead to increased precipitation of neutral steroids through

the bile and increase the tendency to form gallstones.

By contrast, cholesterol biosynthesis inhibitors such as lova-
statin or pravastatin do not result in increased gallstone
formation; on the contrary they may bring about a reduction in
the cholesterol concentration in the bile and hence lower the
go-called lithogenic index, a measurement of the probability
of gallstone formation. This is described in Gut 31, 348-350
[1990] and in Z. Gastroenterol. 29, 242-245 [1991].



chl oride/ methanol = 5:1,v:v). 7 -June 2002 - 48 dCdains 1. Urethanes and

the thio and dithi o anal ogues thereof of the general fornmula R7 R3 ~Ct"~2)n
~R8 (1) . R~ (CHZJm~ AT R- R5 R6 wherein mdenotes the numbessofomr 1, n
denotes the nunbers 1 or 2, A denotes a single bond, a straight-chained or

branched O _gal kyl ene group, a CZ_g-al Kenyl ene or C2_g-al kynyl ene group,

whi | st an unsaturated group is not directly bound to the group Y. X denotes
an oxygen or sul phur atom Y. denotes an oxygen or sul phur atom Rl denotes
a strai ghMothaivaed bhe bedhtdrely GE g-atdefplatgnoap, daseblyind kamddistprmsp or a

C1_6- al kypykc9eQuRr1Whih stod figndd 4 Rli@ bordolisok§ehat ed {4 tihe

ni trogen- ¢arbon bond, R2 denotes a hydrogen _atom "a straight-chai ned or
branched €£SCEiRPRYID GROLFPTHTIPIRIY Bl2subSti tut BH- by & M/t oxy? %3 -al koxy
group, whrhstritheobydhexy msdeal kbxayctsivisti thentomponntis befingkrigrdlhe
1-position,, a-.Cl_6-alkenyl group or a Cl- Kynyl _gro 1J st .1 June
2002+ 40 R TF LR OF e Eheret e Faliodar aney nE HPErBBerd b asbng, “or
Rl and R2tregemper @ft ol hetene rogen catsomidenomayab§- used 7evetiyer ah

S_at ur at edt?@&%r QQMgb'kCiﬁ: é'&njé‘(ﬁ}%@idh Gyilret Mbﬁﬂetlﬁéﬁéﬁiéf%@é@%bé,r g8t Rll?l-
nitrogen atom y D€ replaced, an o en._or ,su ayr _atom ar an - or
"N(al kyl) S*GPBUB! RECEUTRE: Wit H e he YRRt Feal 6r Ofii PRETBIVE denot o
hydr ogen atiotetoipaykyangraupsprdfediot esimangekairgtt otahlyned or branched
Cl_6-al kyl group, a Cl1_6-al kenyl ~group or a Cl1_6-al kynyl group, whilst the
multiple bond_is isolated fromthe nitrogen-carbon_bond, R8 denotes a
C3_~-cycl 8aPRylLYgr 60p, camphieryd of FRIFFER~IPrEéapI oBEE ofiat 1P s t ut ed
by one or thwothahegent abpnenbschiordh clugeld, bgl kaxliogeni | SoipinBidBH =0
ﬁggpggg;oéfgg{ CaIn]ZiidAadgfgicna(.)rtls ,deﬁsogeergai ls.l.lurég ln?.ggg‘?dTriRgh&l)l’?}?tcgrle%etn ) a

grophytes, Penicillium sp., Cladosporium sp. and others. As

mentioned earlier, the end product of sterol biosynthesis in

the fungal organism is not cholesterol, but ergosterol which

is essential for the integrity and function of the fungal cell

membranesg. Inhibiting ergostercl biosynthesis therefore leads

to growth disorders and possibly the death of the fungal

organisms.

For treating mycoses the compounds of general formula I may be
administered either orally or topically. They may be used
either on their own or in conjunction with known antimycotic
active substances, particularly with those which interfere in
other stages of sterol biosynthesis, such as for example the
squalene-epoxidase inhibitors terbinafine and naftifine or the
lanosterol-l4a-demethylase inhibitors of the azole type such
as ketoconazole and fluconazole.

Another possible use of the compounds of general formula I is
their application in poultry rearing. Lowering the cholesterol
content of eggs by administering the HMG-CoA-reductase
inhibitor lovastatin to laying hens has been described (FASEB
Journal 4, A 533, Abstracts 1543 [19290]). The production of
low-cholesterol eggs is of interest as the cholesterol loading
of the body can be reduced without changing eating habits by



whi | st, unl ess otherw se stated, al kyl groups contained in the groups
nment i oned above may contain 1 to 3 carbon atons and a hal ogen at om

nmenti oned above may be a fluorine, chlorine or brom ne atomJwsd 2 ade
proviso that A and R8 together do not ote a tert. butyl group if X and Y
bot h denote an oxygen atom the enantidifers, diastereoners, the m xtures
thereof and the salts thereof. 2. Conpounds of general fornmula T according
to. claiml1l, wherein mdenotes the numher. 1, n denotes the_nunber 7
June 2002™e3a5§ oA §EAG ¥ith %lﬁ%ﬁl‘éc%rﬂm]&%tenr&lgﬁPnEﬁﬁFneanoYlfb‘fa‘h‘%hed

Cl 6 aIkyk@ﬁ&rgﬁ&hﬁb1£od§n@te5vﬂmyamygﬁnﬂ&mt&&bﬂhbﬁoayﬁﬂheyiﬁeﬂ@ées an
oxygen or sul phur Rl _den t,--chain r

Cl_6- alkylcOm %unds %ggno es§agégﬁ$%32%<§¥g%ﬁs§ gtr%geﬁtlg §3&f%9%

br anched @EagJ@BKYD grodpcanie- ¢h®&¢ﬁ$%ﬁﬂiﬂﬂ98@beGhEySHbﬁyéﬁ@§§ group,

whi | st the, rm&%ﬂ%g'b@iﬁg' §iveh LUKk imeidheslapesieli QA4 &v&L4- al kenyl
grbup or a Cl_4-al kynyl group, whilst the nultiple bond is isolated from

the nitrogen-carbon bond, or Rl and R2 together with the, nitrogen atom
denote a E%et@1%ﬁegbeaédacsaVMtat@ﬂ dmtmrocisc ldfc genegawhépennla Irevdy| ene

gr oup 'SOE%E%le % ALt EQY f@w%ﬁ?qhﬁﬁ¥cﬂﬁ repl aced by an oxygen atom R~
t e or di

o R6, which ntlca ferent, denote hydrogen atons or nethyl
groups, R? denotes a straight-chained or branched Cl1_6-al kyl group. or a

Cl_4-al kenyl g@a@g&ln‘é‘h'thég ibhep et i pd»e m%de%l?lt%()|1@E@prf)k@€%\éﬂe?nto

ni t r ogen- on bon notes. a cyclo gr.ou enyl or

napht hyl g?ﬁh Sﬁpigﬁaﬁgﬁ EuﬁgFl?%t%ﬂe%ﬁp% g{“ﬁﬁ& dﬁggsagﬁgatons or by an
al kyl', al koxy, trifluoromethyl or cyano group or, if A does not denotes a
singl e borde ROALIRLENQESS A @ngﬂg@éls@i e his li$ly cuBl pasnofher wi se

ont ai h 195 8 p?}ﬁcﬁ?éﬁggg Sobns e T il bgh tom

ment i oned caleem tiray ibasaof| nor f nand che of inwel /Ar. br oni ne at om

By way of example, the test results for the following
compounds (A) to (R) of general formula I and the comparison
substances (U), (V) and (W) at these test concentrations are
given:

(A) trans-S- (4-chlorophenyl)-N-4-[4- (dimethylaminomethyl) -phe-
nyl] cyclohexyl-N-methyldithiocarbamate,

(B) trang-S-(3-fluorobenzyl)-N-4-[4- (dimethylaminomethyl) -phe-
nyl] cyclohexyl-N-methyldithiocarbamate-hydrochloride,

(C) trans-S-(4-fluorobenzyl) -N-4-[4- (dimethylaminomethyl) -phe-
nyl] cyclohexyl-N-methyldithiocarbamate-hydrochloride,

(D) trans-S- (4-chlorobenzyl) -N-4-[4- (dimethylaminomethyl) -phe-
nyl] cyclohexyl-N-methyldithiocarbamate-hydrochloride,

(E) trans-0O- (4-chlorophenyl)-N-4-[4- (dimethylaminomethyl) -phe-
nyl} cyclohexyl-N-methylcarbamate-hydrochloride,



with the proviso that A and R8 together do not denote a tert, butyl group if
X and Y both denote an oxygen atom the enantioners, diastereoners, the

m xtures thereof and the salts thereof. 7 June 2002 - 5 BinLomiounds of
general formula | according to claiml,2 wherein m denotes the nunber 1, n
denotes the nunber 1, A denotes a siﬁglé bond or a nethyl ene group, X
denot es an oxygen or sul phur atom Y denotes an oxygen or sul phur atom R1
denotes a nethyl or ethyl group, R2 denotes a nethyl, ethyl, allyl or

or opar gy (Bt ofibs of - R Bk ok 1 GgciHar HhvE Amé Rempl By bl mr bin @etidt-e a

pyrrol i di Rexp1 - Pl pef hi dechidhridhalie -Roadepal erhydr ogen atons, R~ denotes
a nethyl group, R8 denotes a phenyl group optionally substituted by a
chlorine or fluorine atomor by a nethyl group, the m xtures and the salts
t her eof 4(GTherostow hecicbrmuiredty 10f-Ngandral(dioe vy bathimceeridr INng-dhe ¢l ai m
1. (1) L ; _ -

trans-S—(ﬁY%Lf%?%% %#K&)Nrﬁiﬁﬁ%%ﬁﬁhﬂﬁgf ?Pgﬁfngﬁgf @?}% gﬁi1]cyclohexyl-N—ne
t hyl di t hi ocar bamate, (2)

trans- S (3uf | upanbenzyl ) it dedpheigilnethyl-aai- namme by ) ahensthd enel ohmad - N-ne

t hyl di t hi b t 7. 2 - 5 ,

L R Rt I A G e Par b b BYF RS IRFARE 1 1 oyl ohexy! - N- e
t hyl di t hi ocar bamat e, (4) _ _

Lraps- S (415 ht 2aBEDZYL) et drdidreinTetyari, 1054 hyk ) phesus Lemed ohexy! - N- e

thyl di thiocarb te,
y megﬁy?pghenyllcyclohgxylcarbamate-hydrochloride,

(K} trans-0O-{(4-chlorophenyl) -N-methyl-N-4-{4- (pyrrolidino-
methyl)phenyl] cyclohexylcarbamate-hydrochloride,

(I.) trans-0-(4-chlorophenyl) -N-4- [4- (diethylaminomethyl) -
phenyl] cyclohexyl-N-methylcarbamate-hydrochloride,

(M) trans-0-(4-chlorophenyl) -N-methyl-N-4-[4- (N-methyl-N-
allylaminomethyl) phenyl] cyclohexylcarbamate,

(N) trans-0O- (4-chlorophenyl) -N-methyl-N-4- [4- (N-methyl-N-pro-
pargylaminomethyl) phenyl] cyclohexylcarbamate,

(0) trans-N-4-[4- (dimethylaminomethyl)phenyl] cyclohexyl-N-
methyl-O- (4-methylphenyl)carbamate-hydrochloride,

(P) trans-N-4-[4-(dimethylaminomethyl)phenyl]cyclohexyl-N-
methyl-O- (4-methylphenyl) thiocarbamate-hydrochloride,

(Q) trans-N-Methyl-0O- (4-methylphenyl) -N-4-[4- (piperidino-
methyl)phenyl] cyclohexylthiocarbamate-hydrochloride,

(R) trans-N-4-[4- (dimethylaminomethyl)phenyl]cyclohexyl-0O- (4-
fluorophenyl) -N-methylcarbamate-hydrochloride,



(5)

traps- O (4-chl orophenyl )-N-4-[ 4- (di net hyl am nonet hyl ) phenyl ] cycl ohexyl - N- e
t hyl car bamat e, (6) 7 June 2002

ci-s- S-benzyl - N- 4-[ 4- (di met hyl am nonet h¥l ) phenyl ] cycl ohexyl - N- et hyl di t hi oca
rbamate, (7) - 25 -

traps- O (4-chl orophenyl ) - N-4-[ 4- (di net hyl am nonet hyl ) phenyl ] cycl ohexyl - N- e
t hyl t hi ocarbamate, (8) traps-S- (4-chlorophenyl) -N-4- [4-

(di met hyl &4/ nbrét heit) opplesa sy cldoex (2 =k arstihiyl-2hivd ¢ abbaral ederg)

traps- O ( %giw{@pﬁgnyﬁﬂ:ﬂmwln%ﬁﬂ4165” Bshb ot Rkenyl ] cycl ohexy

| b t 0
t?ggs?g(ﬁig %03%%%enﬁ9-ﬁ\?%f&7lﬂl[l?\l?m) [4- (pyrrolidi nomet hyl ) phenyl ] cycl ohex

yl carbamate, (11)

by 2be D Ly gt psgeheny Jalt dedutid Al 25 L REERDIELEY 4 RIS MGl oY - N et
t r aps- O (@ethy bl ppteny] Jy N ohadpldaning- [(DECN- et By 0Ny |3y diinicheRey.) phenyl
] cycl ohexybcat bamat e, [1053)) t4@ps- O (4-chl orophenyl) -N-nethyl-N-4- [4-

(N- et hyl - Npr opar gyl am nonet hyl ) phenyl ] cycl ohexyl car bamate, (14)
traps-N-4-[4-(di met hyl am nonet hyl ) phenyl ] cycl ohexyl - Nmet hyl - O (4- net hyl phen
yl ) car band¥e, trais Janép 200y tads3 y1()13) (4-dimethylaminomethylphenyl) -

traps-N- 4zl 41 (ALARLAY! b nosTES i o, Plaenyls] cxGhaBexy ! 1 NFRSW Q- (4- et hyl phen
yl ) thi ocarbamate, (16)

traps- N-net hyl - O (4- net hyl phenyl ) - N-4-[ 4- ( pi peri di nonet hyl ) phenyl ] cycl ohexy
Ithiocarbanatgeﬁadnﬁa§és by Whﬁf? tﬁf abfve crmpoun?sci?h#?it thﬁ1l4ﬁ3
traps-N-4-[4;(dinet anm. nonet phenyl |.cy xyl - 4f | uor ophenyl ) - N- net
1 car banPEE Rer R SToy EAC LRbrst Pheth hE S8PEE Thereot . o,

Physi ol ogi cal |y acceptable salts of the conpounds according to at | east one
of claimspipig 4.With inorganic or organic acids. 6. Pharnmaceuti cal
4 or a phy jeEm SRR SUPE B ST . N RPN AP SRR o | | |
together wjth one ofayrore inert carrigss and/ of diluentssg 7. Pharpaceuti cal
conpositiofiS accordjng to cralmo, Su_lstabl € foff treatl ng590| S€ases| i n which

chol est er ol—bi-osyntHesi-s—plays —38- | ons
according §o claim{) contain|ng a corgound acg¢ordi ng t<®2at | east] one of
clains 1 t¢ 4 or a aﬂysml ogl cally ac_(‘BesotabIe salt acco_rﬁi ng to claim5 in
combi nat i o*—wi +Hh—eRre—or—ptre—prher—aettve—Substrances—w 5t erol - or
i pid-loweling actiBty. 9. Pharnaceut8al conpositionsSktcording/to claim
8, charact érised in(r_ﬁ)hat the pther actdye substances argsel ected| from
resi ns whi ¢h—ormd—bT e acir o, conmpounds whr ctr T i b t—chorester ot
absorption (G) -85 -

(H) -87 -65

(I) -83 -43

(K) -81 -53

(L) -83 -53

(M) -93 -74

(N) -90 -75

(0) -83 -57

(P) -83 -60

(Q) -79 -51

(R) -86 -63

(U) -54 -07

(V) -59 -23

(W) -72 -21




7 June 2002 - 54 conpounds which are involved in chol esterol biosynthesis
by a nmechani sm ot her than the inhibition of

2, 3-epoxysqual ene-| anost erol -cycl ase, fibrates, nicotinic aAciuhe th&d2
derivatives and anal ogues thereof, and.probucol. 10. Pharnmaceuti cal
conpositions according to claim7, 8 of 9, suitable for the treatnent or
prophyl axi s of hypercholesterolaenla hyper | i popr ot ei naem a,
hypertri gl yceri daem a and the resulting atherosclerotic vascul ar changes
with their consequent di seases such as coronary heart di sease, cerebral

i schaem a, C audicatio internittens or gangrene, for treating di seases
connected Wi th_ excessive ¢ roI| eration, far h%i xi s .and
reatment THF S50 STORe pronl SHPSIIDE N Faalt nd AhEch bR fetiadRs,
conpound Ebeseding vover ttmtthemewd:fh ¢hai AE50 valaes opf preERauney &,

phar maceuyi gal #OofROBAL1 O according to one of claims 7 to 10. 12. Feed for
| ayi ng hens, containing a conpound according to at |east one of clains 1 to
4 or a phy5|olog|cally acceptabl e salt according to claimb5. 13. Use of a
conpound @aebbeding to at | east one of clains 1 to 5 for preparing a feed
for Iaylngﬁ 14. Process for
preparing ¢ g to claim6, characterised
in that a ,onpound ancordlng o at Ieasl one off clains 1 to 5is
incorporated in onegﬂr nnre I hert cardigers andjor diluents by a nonChenm cal
met hod. Fre—2692 15— Proeess for pt¢paring the conpounds
according {o_at | eag? one of clains 10t 5, chgracterised in that a) a
conpound of general dyornula R~ R3 (CH)dr N (II) (CH2YMH\NCR5 Rs Ra R2
wherein m fmand Rt toR=—arerdefmed—as—Tm—Tiains 1 to 4, is reacted with
a conpound Laf genprgw formul al Z-Y~A~ R (ANER] X wherein A, X, Y and R8
are definefl as in chgins 1 to|4 and Z denotes g | eaving group, and any

prot ect ng ¢groups use% are subgequentty cleavedjor b) in order to prepare
conpounds Ji_geneLaﬂLiaLnuLa__L;_mhehgﬁﬁ_x;and_Y each denote a sul phur atom

and m n, A and RL twp R8 are fdefined asin claijns 1 to 4, with the proviso
that R8 does not représent an optironallTy substituted phenyl or naphthyl

group if A denotes a single bond, a conpound of
Table 2 showg that the compounds according to the invention

are significantly superior to the comparison substances

described earlier.

II. Measuring the in-vivo activity in the rat after oral
administration

Inhibiting the enzyme 2, 3-epoxysqualene-lanosterol-cyclase
causes an increase in the 2,3-epoxisqualene levels in the
liver and plasma. The quantity of 2,3-epoxysqualene formed
therefore serves as a direct measurement of the potency on the
animal as a whole. The amounts were determined using the
method described in J. Lipid. Res. 38, 564-575, [1997] at t = 3
or 8 hours after administration of the substance in
concentrations of ¢ = 0.01, 0.03, 0.1, 0.3 and 1.0 mg/kg.
Table 3 which follows gives the results obtained for the
abovementioned substances A, B, C, E, G, H, O and R by way of
example.



general formula (I1) wherein m n and RL to R~ are defined as in clains 1
to 4, is reacted with carbon disul phide and then wth an al kyl ati ng agent

of general formula 1 Z ~A/ Rs 1) , wherein - 56 7 ,tune7 2002 2coxl RS
are defined as inclainmns 1 to 4, with the proviso that Ra does not

represent an optionally substituted phéﬁ&r or naphthyl group if A denotes a
singl e bond, and Zf denotes a |eaving group and any protecting groups used
are subsequently cleaved and if desired a m xture of the geonetric isomers
of a conp&ahd df gene? al- gl efigusopbeRl FeEi¢n feslved into its
enantionmers and di astereoners or 13 gggp@yggrofnggneral formula | thus

acid, pa

A conpou | | ‘
CyCl OhEX) = TOT OF ML : RIS N SRR, E R S A |
. A@.. Ahf §_Al 0.8 AR@4A§ 6RA6 312.5 136.5 291.9

AU % A{ .A{sBAL.A Al A2 /e . N L57A|.98U9. AB0.9|98.5 234.5

S A KT «%‘Y\?c,%fﬁff“g%‘\“w' ETL a3 .o

$% / 5cdCIDYZ) xEni d [Zloca) capea] aa] ea] ¢4] @loca] aalca] 6a] ¢alaa]aa] ca] ca] cal $a] c
a] ca] ca] qa] cajcal gaf cal cg _‘EE gal gJa|ckabegh @WBEY 5 505 5

[ \ Kbc} xsp-d—Zfecateatcalea ) ey \.,aj cafcalcalrcajcarcaicarcatcatecateaital c
a]ca]ca]ca]caﬁca]céﬂéh]cépcé]%é]%a]%%l%JJW-7 245; {70.3 112.6
GW} xsni d |Z] ca] ca] cja] ca] ca] ca] ca] ca] ca] cla] ca] eabca] ca] ca] ca] ca] ca] ca] ca] ¢a] c
a] cal] ca] qajcajcaicajcajcajcajcajcarbchinol - . ab

}xsni d_Z]|calcd] callcal calcalc . . e 22t ca]
ca] ca] ca]|ca] cr] ca]|ea]ica] cal.eabeadl n®7JKig3.8 152.9(79.7 191.0[106.2 340.0

In the control animals there were no measurable 2,3-

o
.0
|—$D

epoxisqualene levels under these conditions.

III. Lipid reduction in the normolipaemic golden hamster

This was determined uging the method described in J. Lipid.
Res. 38, 564-575, (1997). At the end of the experiment the
total cholesterol, B-lipoprotein-cholesterol and HDL-

cholesterol were determined and compared with the values of a

control group which were fed without any test substance.

The lipid-lowering activity of the abovementioned compounds E,
G and I was tested.

The results are shown in Table 4.



K} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! KL| } DECPbc. /] ~hi |} }xsnid_Z] ca]ca]ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]rajwad caj@a] cal ca
] ca] ca] ca! EFKLj kw (}xsni d_Z] ca] ca] ca] c% caj] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]jc&|calcalcaljcal./=> F G

rrrrrt" DU E"N'O'a"}xsni d_Z] ca] ca] ca) ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]cal

ca] ca] ca]ca] ca] ca] ca] ca]ca] ca] ca] ca] ca]ca]ca]ca]cal a"b""" """ ##H##XSYSF $g$$$S
\VoMph 9 YBEBBERESRA(

"}xsnid_ A5 a) ca
]ca]ca]c

"> 9 p <kt
caJ ca] ca cal cy @] ca
cal] ca] cal =++++4++X Y, ]
.M hoifvew . ///0A0]| 0LS 000 )l 1}x§ﬁﬁc3‘ﬂ ca] ca] c"a‘]%‘a"] c”a] qa] ca] cazi‘ca(] ca] cp] ca]
ca] ca] ca]ca] calica] cad cn] ca] ca] cabeapca] ¢a] ca] o4 ca] cal da] ca] ca2d 1] 11111222B
3314d4e41ﬁﬂfé443p5556(§[%6v66 b66679/Lxsni d[Z] ] ca]4c(a]2ca] callcal ca]ca] ca]calfka] ca
] ca] ca] Cli] caJ ca]ca]caltalc 1] ca] ca%ca] ca] ca] ca] ta]‘ca] ca]|ca] ca] z:%] cal 97j 7777
7888EBF88U8c888999:1 & % cu: -31-1.; D) J; -42.2 -26.5

a] ca] cajgad cal c] cal

' cabga]—,c a] ca] o] cal g

cagca]l

}xsni d_Z]] ca] ca] ca] cplgal c ] ca] cg];cg] caj ca] calpp]ca] calca] ca] ca) cp] ca] Fa] ca
] ca] ca] cgfcajcarcai CiLéké—C fcaicatITK
s <kF<E< 4g<h<< o :aiﬁzl}‘::::F::}xsh?%'_%] ] ca]|ca] ca] cal ci] ca] ka] ca
] ca] ca] cq] ca] cg] ca] cal & ca] ca] eapca] cal ca] cajxm]Tal calica] ca] caj ca] ca] ka] ca
| ===0&>>" >a>3>>>>#727 A~AA§@A9~ABB B- BQB@OB{quI gb] X] ca] ca]bcaﬂ ca] ch] ca]
ca] caV] cgtecateatteai L,a] caftatcaj \.,aj caj b%] calcarcaicatcalcatcal bClJ cafca] calc
a] ca] ca! B_CEGEIQ XI | BA8 K3K: -17.3 -22.5 -12.7

KKRMVNOOPOQROSRTpV| VUXYZZ[ A\ |\ } xsgi g_Y] V] ca] cajga] ca] cqg] ca] ca] gq]£a] caj ca
a] ca] ca] ¢a] ca] ga] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caa] cal cd] ca] ca] caI I \\W\\ 1]
A C@iLin?pC?ffraﬂnh .

al t ODtttt
N 7)) ol PROTRR | Gha car e eihel e e pifoe, eEA AT ehn (B CuREF cal cal cal one
] ca] ca] cagthgechPcal ca] ca] ca] ca] ca] calcalcalca! "HIF. h?|2zy
}}xsnid_Z]]ca] ca] ca] ca] cal ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca)] calcalca]calc

L .
g]C(C:)?/} '(I:'fi]gg (;a}(é: ]ca%cﬁa% }E a]é%]%c-'d‘]f&f]at?&]o@a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] cal ca] ca] ca] calzZ

COV@AT] 9ﬁ§§at{&@fj_i\ \/Mrﬁ;& i Cg}&g} ]eCAglaﬁélicg-']; cg] &%%ﬁd&?a&ﬁal ca] ca

] ca] ca] caLl é ca] cal caj ca ca caj cal mhc” Y]] c

a]calcalc P afeh %al]’%l‘a‘]’ cdd} &) §]1€§P5a]:€9] Ea]"é%] cTal]%a] ca] ca] ca]

ca] ca] ca] eal cateahealaa! $&xd <i@h{]/belﬁ:ddosanmd>deHsdalaﬁgléa&\6@1@rﬁ1] @) Ca]I ca
cajcalc a a c calcalc ca] ca!

% /x]O/\/21 vcﬂ'ggﬂlxﬁlg &&%Ef‘% a%f d:a% ‘% ca ca %a} g‘g% %Lfgéa] %l 1 éEllh]a}a:t]a (gl\a] caj

ca] ca] ca] E‘a]fc‘a]’@a‘]iéli‘f chl cal} cHyed)atgoa] lthe tesg SUbBHaB:e

] wr ]rrhc]“Y] Jilﬁabzx]a\éaaiﬁachi:raé T .53 cﬁa]&“%]rﬁahaaheagcalea] 6@1}@@1}&3] ca] ca] ca
cajca]calcalcalcalc XSsni ca cajca]ca

] ca] ca] ca %a}‘é‘g] ca% %g %cgl}gt% % %e ] c%‘/’ %]%’3] &8?8%%’%;1] %6%%05} Ta] cal ca

] ca] ca! ch/>bde(>xyur1d1ne is added and the test results are determined

cal cal cal S eel calcalcaleal ol ol cal Carea SR CHERSRIEA 8 [T 161
++++=,  { Pflig ]i §339%1 TUE M@Mﬂﬁl‘]&&? £ HFCEF%H] ‘E%W%?‘{E%f]‘)ca] ca]
ca] ca] ca] wa]sca]ma].ed] cat cat czif](ca] O |roa | ica |tde (Pa]ata] BRahdalcapda]loyn|BiEd 22p3
4444445674 Z4.//+01+121111111U2_2i 2922} w mhc”Y] ] ] ca] ca] ca] ca] ca] caV] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca dE
109 ()-"Y s!10%& ()-'Y s!10% 1" & ()-10%& ()-F10%&' ()-"1"L10%& ()-5=>aB7
1037g 10%Ehé) p#dzﬂ)%e(:éatishiﬂ%dt@tiﬂ@.% i(V)i-thy@Fl 6%inp&unfis @O UE 41d P GAVS

s T PR SERtBE T R e S IR R £ p R vee




289: ; G-sh] >Y9 1Y"L10%@& ()- 105 105 105! -M 1096& ()- Q 6&$10%3 >& ()-!H
6&$10965& ()-q$' ! 1096& ()-GMdE / 10@ 10@! 10%@& ()- "10%&& ()-M

"10%@ ()-  "10%@ ()- S3"10% ()-, 10%@ () - wrxY:/ 7 June 2002
10@!10% u& ()- @10% & ()-y @ 10% & g&y@ 10% U& () -y, 10% u& ()-1"" 10% ug&
'()- 10@"bC 10@ 10% u& ()-s! 10% u& ()2@0% u& () - 1006 ug: ()- 10-u 10-u
10-u5 110% u& ()-"$%"'' '''bC 10@@B10%& ()-!10%g& ()- 10-u 10-u 10-u, 2
"10% u& ()-* 10% u& ()-M 10% u& ()-'"'f(u((((}[:bC 10@

* 310908 (c)almb%m& )0 IISEOUGTLCP- h82097BTBAY )= IHECHGRILEeGH10YgE () - @ ()

)) * +++dE: g}ﬁa gﬁ ()-T0" 10%gé& () -
- 210%9& () *zlo%g ()- #z#10%9& () - Llo%g&' () - +++++, *--xY:/ 109" 1095& () -
#1090°& ()-!109F& ()-, 1094& ()-, SL09F& ()-!109F& ()-

Table 5:
control 100 %
E 19.6
G -2.8
H -8.6

V. Determining the fungistatic activity

The fungistatic activity was determined by the series dilution
test (microtitre system). Sabouraud broth was used as the
nutrient medium. The inoculum amounted to about 10* to 10°
CFU/ml (CFU = colony-forming units); the incubation period was
2 to 4 days at 26°C.

The lowest concentration which allows no visible growth

(minimum inhibitory concentration MIC) was determined.
The abovementioned compounds B, E, G, I, K, L, N, Q and R were
tested. The results are assembled in the following Table 6.

The MIC is given in ug/ml.

The following test pathogens were used:

Test pathogen Abbreviation
Cand. albicans ATCC 10231 Cand.
Sacch. carlsbergensis ATCC 9080 Sacc.
Rhod. rubra 49 Rhod.
Asp. niger ATCC 16404 Asp.
Trich. mentagrophytes ATCC 9129 Trich.
Pen. notatum CBS 19746 Pen.
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For pharmaceutical use the compounds of general formula I may
be incorporated in the conventional pharmaceutical
preparations for oral, rectal and topical administration in a

manner known per se.

Formulations for oral administration include for example plain
and coated tablets and capsules. For rectal administration
suppositories may be used. The daily dose is between 0.1 and
200 mg for a person with a body weight of 60 kg, but the
preferred daily dose is from 1 to 100 mg for a person weighing
60 kg. The daily dose is preferably divided into 1 to 3

individual doses.

For topical application the compounds may be administered in
preparations containing about 1 to 1000 mg, particularly 10 to
300 mg of active substance per day. The daily dose is
preferably divided into 1 teo 3 individual doses.

Topical formulationsg include gels, creams, lotiong, ointments,
powders, aerosols and other conventional formulations for
applying medicaments to the skin. The amount of active
substance for topical use is 1 to 50 mg per gram of
formulation, but preferably 5 to 20 mg per gram of
formulation. Apart from application to the skin the topical
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exam rmulations may be app to the

mucous membranes of the mouth, lower colon, etc.

For use in poultry rearing for the production of low-
cholesterol eggs the active substances of general formula I
are administered to the anmals by the usual methods as an
additive to suitable feedstuffs. The concentration of the
active substances in the finished feed is normally 0.01 to 1%,
but preferably 0.05 to 0.5%.

The active substances may be added to the feed as they are.
Thus, the feeds for laying hens according to the invention
contain, in addition to the active substance and optionally a
conventional vitamin-mineral mixture, maize, soya bean flour,
meat meal, edible fat and soya o0il, for example. To this feed
is added one of the abovementioned compounds of formula I as
active substance in a concentration of from 0.01 to 1%, but
preferably 0.05 to 0.5%.
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a) aluminium oxide F-254 (type E)
b) silica gel 60 F-254
Examples of the preparation of the starting materials:

Example A

trans-N-Methvl-4-[4- (piperidinomethvyl) phenvl]cyclohexylamine

26 g (0.15 mol) of 4-phenylcyclohexanone are stirred with 160
ml of a 6 % methylamine solution in toluene in the presence of
30 g of molecular sieve M 3 A overnight in a sealed flask.
After filtering and concentration by evaporation the residue
is dissolved in 200 ml of methanol and at -20°C 7.8 g sodium
borohydride are added batchwise. After it has all been added
the mixture is stirred overnight at ambient temperature. After
evaporation of the methanol the remainder is taken up in 150
ml of ice water and made strongly acidic with conc.
hydrochloric acid. After saturation with common salt the
hydrochloride precipitated is suction filtered, the mother
ligquor is made strongly alkaline with 6N sodium hydroxide
solution, extracted with ethyl acetate, dried and evaporated
down. The hydrochloride precipitated is suspended in a mixture
of water and ethyl acetate and, under cooling, made strongly
alkaline with 6N sodium hydroxide solution. The ethyl acetate
phase is washed with water and saturated saline solution,
dried and evaporated down. Crystallisation of the residue from
petroleum ether yields 15.1 g trans-N-methyl-

4 -phenylcyclohexylamine (colourless crystals). The petroleum
ether mother liquor is evaporated down and combined with the
evaporation residue from the hydrochloride precipitation.
Separation on aluminium oxide (activity stage III, ethyl
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methyl -4 -phenylcyclohexylamine, 4.4 g trans compound and 5.1 g
of a mixture of cis- and trans-N-methyl-4-
phenylcyclohexylamine.

Total yield of trans-N-methyl-4-phenylcyclohexylamine: 19.5 g
(68.6 % of theory), colourless crystals.

19.5 g (0.103 mol) of trans-N-methyl-4-phenylcyclohexylamine
and 12.1 g (0.12 mol) of triethylamine are dissolved in 200 ml
of ethyl acetate. Whilst cooling with ice 24.0 g (0.113 mol)
of 2,2,2-trichloroethyl chloroformate in 50 ml ethyl acetate
are added dropwise and stirred for a further 2 hours. After
standing overnight at ambient temperature the mixture is
diluted with ethyl acetate and washed with water, dilute
hydrochloric acid, again with water and finally with saturated
saline solution. The residue obtained after drying (magnesium
sulphate) and evaporation is dissolved under heating in a
mixture of petroleum ether and ethyl acetate (10:1, v:v). Slow
cooling, ultimately to 0°C, yields 34.3 g (91.3% of theory) of
trans-N-methyl-N-2,2,2-trichloro-ethoxycarbonyl-4-
phenylcyclohexylamine as colourless crystals, melting point
84-86°C.

A further 1.1 g (2.9 % of theory) of this product are obtained
after evaporation of the mother liquor and purification of the
residue on silica gel (petroleum ether/ethyl acetate =10:1 to
5:1, v:v).

35.4 g (0.097 mol) of this compound are dissolved in 950 ml of
dichloromethane. After the addition of 30.7 g (0.345 mol) of
paraformaldehyde and 30.7 g (0.226 mol) of zinc chloride,
hydrogen chloride is introduced (2 hours at ambient
temperature) and stirred overnight at ambient temperature.
Excess hydrogen chloride is eliminated in a nitrogen current
and the reaction mixture is poured into cooled aqueous
disodium hydrogen phosphate solution. The organic phase is

separated off, the aqueous phase is extracted twice with
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(petroleum ether/ethyl acetate = 20:1 to 15:1, v:v). In
addition to 14.0 g (39.5 % of theory ) of unchanged starting
material, 19.0 g (47.4 % of theory ) of trans-4-(4-
chloromethylphenyl) -N-methyl-N-2,2,2-trichlorethoxycarbonyl -
cyclohexylamine is obtained in the form of colourless
crystals, Rf value 0.38 (silica gel, petroleum ether/ethyl

acetate 10:1, v:v).

830 mg (2mmol) of this compound are dissolved in a mixture of
10ml of tetrahydrofuran and ethanol, 510 mg (6mmol) of
piperidine are added, the mixture is stirred overnight at
ambient temperature and then stirred for 3 hours at 50°C.
After cooling it is poured onto water and extracted three
times with ethyl acetate. The organic phase is washed with
water and saturated saline solution, dried (magnesium
sulphate) and evaporated down. Purification of the residue by
chromatography (aluminium oxide, activity stage III, petroleum
ether/ethyl acetate = 10:1) yields 750 mg (81.2 % of theory)
of trans-N-methyl-N-2,2,2-trichloroethoxycarbonyl-4-[4-
(piperidinomethyl) phenyl]cyclohexylamine (pale yellow
crystals), Rf value 0.52 (aluminium oxide, petroleum
ether/ethyl acetate 5:1).

730 mg (1.58 mmol) of this compound are dissolved in 1 ml of
glacial acetic acid and 5 ml water. At ambient temperature 1.5
g of zinc powder are added in one go (vigorous foaming after a
short time). The mixture is stirred for 30 minutes at ambient
temperature, then for 1 hour at 50°C, cooled, water and ethyl
acetate are added and the resulting mixture is made strongly
alkaline with 6N-sodium hydroxide solution. After filtration
the organic phase is separated off, washed with water and
saturated saline solution, dried (magnesium sulphate) and
evaporated down. 340 mg (75.1 % of theory) of trans-N-methyl-
4-[4- (piperidinomethyl) phenyl] cyclohexylamine are obtained
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cyclohexylamine,
from 4-phenylcyclohexanone and pyrrolidine; colourless
crystals; Rf value 0.44 (aluminium oxide, petroleum

ether/ethyl acetate 5:1, v:v)

(2) trans-4-[4-(diethylaminomethyl)phenyl] -N-methylcyclohexyl-
amine,

from 4-phenylcyclohexanone and diethylamine; colourless solid;
Rf value 0.25 (aluminium oxide, methylene chloride/methanol
40:1, v:v)

(3) trans-4-[4-[(2-hydroxyethyl)methylaminomethyl]phenyl]-N-
methylcyclohexylamine,

from 4-phenylcyclohexanone and N-methylethanolamine;
colourless solid; Rf value 0.33 (aluminium oxide, methylene
chloride/methanol 20:1, v:v)

(4) trans-4-[4-(di-n-hexylaminomethyl)phenyl] -N-methylcyclo-
hexylamine,

from 4-phenylcyclohexanone and di-n-hexylamine; colourless
solid; Rf value 0.26 (aluminium oxide, methylene
chloride/methanol 40:1, v:v)

(5) trans-4-[4-(di-sec-butylaminomethyl)phenyl] -N-
methylcyclohexylamine,

from 4-phenylcyclohexanone and di-sec-butylamine; colourless
golid; Rf wvalue 0.58 (aluminium oxide, methylene
chloride/methancl 20:1, Vv:v)

(6) trans-N-methyl-4-[4-(N-methylallylaminomethyl)phenyl] -
cyclohexylamine,
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from 4-phenylcyclohexanone and N-methylallylamine;, colourless
solid; Rf wvalue 0.22 (aluminium oxide, methylene

chloride/methanol 40:1, v:v)

(7) trans-N-methyl-4-[4- (N-methylpropargylaminomethyl) phenyl] -
cyclohexylamine,

from 4-phenylcyclohexanone and N-methylpropargylamine;
colourless crystals; RE value 0.23 (aluminium oxide, methylene

chloride/methanocl 40:1, v:v

(8) cis/trans-N-methyl-4-[4- (morpholinomethyl)phenyl] -
cyclohexylamine, -

from 4-phenylcyclohexanone and morpholine; colourless solid;
Rf values 0.26 and 0.48 (aluminium oxide, petroleum
ether/ethyl acetate = 5:1, v:v)
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Examples of the preparation of the end products:

Example 1

trans-0- (4-chlorophenyl) -N-4- [4- (dimethylaminomethyl)phenyl] -
cyclohexyl-N-methylcarbamate-hydrochloride

250 mg (1 mmol) of trans-4-({4- (dimethylaminomethyl)phenyl]-N-
methylcyclohexylamine and 0.3 ml triethylamine are placed in
20 ml of methylene chloride and 210 mg (1.1 mmol) of 4-
chlorophenyl chloroformate in a little methylene chloride are
added dropwise. The mixture is stirred overnight, then diluted
with methylene chloride, washed with water and saturated
saline solution, dried and evaporated down. The residue is
purified by column chromatography (silica gel, methylene
chloride/methanol=9:1, v:v). The product obtained is dissolved
in methylene chloride, mixed with ethereal hydrochloric acid
and the hydrochloride is precipitated by the addition of
ether. After washing with ether and drying, 276 mg (63.1 % of
theory) of the title compound are obtained as a colourless,
amorphous powder.

Rf value of the free base: 0.62 (silica gel, methylene
chloride/methanol = 9:1, v:v)

1H-NMR spectrum (200 MHz, DMSO-dg), signals at ppm:
1.5-1.95 (m, 8H), 2.5-2.7 (8 + m, 7H), 2.8-3.0 (2s, 3H),
3.9-4.1 (m, 1H), 4.2 (s, 2H), 7.1-7.5 (m, 8H)

The following are obtained analogously:

(1) trans-O-benzyl-N-4-[4- (dimethylaminomethyl)phenyl] -
cyclohexyl-N-methylcarbamate,

from trans-4-[4-(dimethylaminomethyl)phenyl] -N-
methylcyclohexylamine and benzyl chloroformate; colourless oil
(after purification by column chromatography on aluminium
oxide (ethyl acetate/petroleum ether = 3:1, v:v));
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Rf value: 0.44 (aluminium oxide, ethyl acetate/petroleum ether
= 3:1)

(2) trans-O-cyclohexyl-N-4-[4-(dimethylaminomethyl)}phenyl] -
cyclohexyl-N-methylcarbamate,

from trans-4- (4- (dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and cyclohexyl chloroformate; melting point: 72°C
(after column chromatography on aluminium oxide (petroleum
ether/ethyl acetate = 3:1, v:v))

(3) trans-S- (4-chlorophenyl)-N-4-[4- (dimethylaminomethyl) ~
phenyl] cyclohexyl -N-methyldithiocarbamate,

from trans-4-[4- (dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and 4-chlorophenyl dithiochloroformate (prepared
from 4-chlorothiophenol and thiophosgene); colourless powder
(after column chromatography on silica gel (methylene
chloride/methanol = 9:1, v:v));

Rf value: 0.65 (silica gel, methylene chloride/methanol = 5:1,

viv)

(4) cis-8-(4-chlorophenyl)-N-4-{4- (dimethylaminomethyl} -
phenyl] cyclohexyl-N-methyldithiocarbamate-hydrochloride,

from cig-4-[4- (dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and 4-chlorophenyl dithiochloroformate; colourless
powder; Rf value of the free base: 0.65 (silica gel, methylene
chloride/methanol = 5:1, v:v)

(5) trans-S-(4-chlorophenyl)-N-4-[4- (dimethylaminomethyl) -
phenyl] cyclohexyl -N-methylthiocarbamate-hydrochloride,

from trans-4-[4-(dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and S- (4-chlorophenyl) -chlorothioformate;
colourless powder; Rf value of the free base: 0.5 (silica gel,
methylene chloride/methanol = 9:1, v:v)

(6) cis/trans-0-(4-chlorophenyl)-N-methyl-N-4-[4- (morpholino-
methyl) phenyl] cyclohexylcarbamate-hydrochloride,
from cis/trans-N-methyl-N-4- [4- (morpholinomethyl)phenyl] -
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cyclohexylamine and 4-chlorophenyl chloroformate; colourless
powder; Rf value of the free base: 0.35 (aluminium oxide,

petroleum ether/ethyl acetate = 5:1, v:v)

(7) trans-0- (4-chlorophenyl) -N-methyl-N-4-[4- (piperidino-
methyl) phenyl] cyclohexylcarbamate-hydrochloride,

from trans-N-methyl-N-4-[4- (piperidinomethyl)phenylicyclo-
hexylamine and 4-chlorophenyl chloroformate; colourless
powder; Rf wvalue of the free base: 0.48 (aluminium oxide,

petroleum ether/ethyl acetate = 10:1, v:v)

(8) trans-0- (4-chlorophenyl) -N-methyl-N-4-[4- (pyrrolidino-
methyl) phenyl] cyclohexylcarbamate-hydrochloride,

from trans-N-methyl-N-4- [4- (pyrrolidinomethyl)phenyl]lcyclo-
hexylamine and 4-chlorophenyl chloroformate; colourless
powder; Rf value of the free base: 0.32 (aluminium oxide,
petroleum ether/ethyl acetate = 5:1, v:Vv)

(9) trang-0O- (4-chlorophenyl)-N-4-[4- (diethylaminomethyl)phe-
nyl] cyclohexyl-N-methylcarbamate-hydrochloride,

from trang-N-4-[4- (diethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and 4-chlorophenyl chloroformate; colourless
powder; Rf value of the free base: 0.48 (aluminium oxide,
petroleum ether/ethyl acetate = 5:1, v:v)

(10) trans-O-(4-chlorophenyl)-N-4-[4-[(2-hydroxyethyl) -methyl-
aminomethyl] phenyl]cyclohexyl -N-methylcarbamate-hydrochloride,
from trans-N-4-{4-[(2-hydroxyethyl)methylaminomethyl]phenyl]-N

methylcyclohexylamine and 4-chlorophenyl chloroformate;
colourlegs powder; Rf value of the free base: 0.19 (aluminium
oxide, petroleum ether/ethyl acetate = 1:1, v:v)

(11) trans-(0-4-chlorophenyl) -N-4-[4- (di-n-hexylaminomethyl) -
phenyl] cyclohexyl-N-methylcarbamate-hydrochloride,

from trans-N-4-[4- (di-n-hexylaminomethyl)phenyl]-N-
methylcyclohexylamine and 4-chlorophenyl chloroformate;
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colourless powder; Rf value of the free base: 0.58 (aluminium

oxide, petroleum ether/ethyl acetate = 10:1, v:v)

(12) trans-N-4-[4-(di-sec-butylaminomethyl)phenyl]cyclohexyl-
O- {(4-chlorophenyl) -N-methylcarbamate-hydrochloride,

from trans-N-4-[4- (di-sec-butylaminomethyl)phenyl] -N-methyl -
cyclohexylamine and 4-chlorophenyl chloroformate; colourless
powder; Rf value of the free base: 0.60 (aluminium oxide,

petroleum ether/ethyl acetate = 10:1, v:Vv)

(13) trans-0O- (4-chlorophenyl) -N-methyl-N-4-[4- (N-methyl-N-
allylaminomethyl)phenyllcyclohexylcarbamate,

from trans-N-methyl-N-4-[4- (N-methyl-N-allylaminomethyl) -
phenyl] cyclohexylamine and 4-chlorophenyl chloroformate;
colourless powder; Rf value: 0.58 (petroleum ether/ethyl

acetate = 5:1, v:v)

(14) trans-0O- (4-chlorophenyl) -N-methyl-N-4-[4- (N-methyl-N-
propargylaminomethyl) phenyl] cyclohexylcarbamate,

from trans-N-methyl-N-4-[4- (N-methyl-N-propargylaminomethyl) -
phenyl] cyclohexylamine and 4-chlorophenyl chloroformate;
colourless powder; Rf value: 0.38 (aluminium oxide, petroleum
ether/ethyl acetate = 5:1, Vv:v)

(15) trans-O- (4-chlorophenyl) -N-methyl-N-4-[4- (methylamino-
methyl) phenyl] cyclohexylcarbamate-hydrochloride,

from trans-N-4-[4- (tert.-butyloxycarbonylmethylaminomethyl) -
phenyl] -N-methylcyclohexylamine and 4-chlorophenyl
chloroformate, followed by cleaving of the tert.butyl-
oxycarbonyl group with ethereal hydrochloric acid; colourless
powder; Rf value of the free base: 0.5 (aluminium oxide,
methylene chloride/methanol = 40:1, .v:v)

(16) trans-N-4-[4- (dimethylaminomethyl)phenyl] cyclohexyl-N-
methyl-0O- (4-methylphenyl)carbamate,

from N-4-[4- (dimethylaminomethyl) phenyl] -N-
methylcyclohexylamine and 4-methylphenyl chloroformate;
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Rf value of the free base: 0.47 (aluminium oxide, petroleum
ether/ethyl acetate = 5:1, v:v);
melting point of the free base: 93°C.

By treating with hydrochloric acid the hydrochloride was

obtained; colourless powder, melting point 260°C.

By treating the free base with methanesulphonic acid in an
ethyl acetate-ether mixture the methanesulphonate was

obtained. Colourless powder, melting point 165°C.

By treating the free base with L-tartaric acid in a methanol-
ethyl acetate mixture the tartrate was obtained. Colourless
powder, melting point 135°C.

(17) trans-N-methyl-O-(4-methylphenyl)-N-4-[4- (piperidino-
methyl) phenyl] cyclohexylthiocarbamate-hydrochloride,

from trans-N-methyl-N-4-[4- (piperidinomethyl)phenyl] -
cyclohexylamine and O-4-methylphenyl chlorothioformate;
colourless powder; Rf value of the free base: 0.35 (aluminium

oxide, petroleum ether/ethyl acetate = 10:1, v:v)

(18) trans-N-methyl-O-(4-methylphenyl)-N-4-[4- (piperidino-
methyl)phenyl] cyclohexylcarbamate-hydrochloride,

from trans-N-methyl-N-4-[4- (piperidinomethyl)phenyl] -
cyclohexylamine and 4-methylphenyl chloroformate; colourless
powder; Rf value of the free base: 0.43 (aluminium oxide,
petroleum ether/ethyl acetate = 10:1, v:v)

(19) trans-N-4-[4- (dimethylaminomethyl)phenyl]cyclohexyl-N-
methyl-0- (4-methylphenyl)thiocarbamate-hydrochloride,

from trans-N-4-[4- (dimethylaminomethyl) phenyl] -N-methylcyclo-
hexylamine and 0O-4-methylphenyl chlorothioformate; colourless
powder; Rf value of the free base: 0.29 (aluminium oxide,

petroleum ether/ethyl acetate = 5:1, v:v)
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(20) trans-N-4-[4-(dimethylaminomethyl)phenyl]cyclohexyl-0-4-
fluorophenyl -N-methylcarbamate,

from trans N-4-[4- (dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and 0O-4-fluorophenyl chloroformate;

Rf value of the free base: 0.34 (aluminium oxide, petroleum
ether/ethyl acetate = 5:1, v:v);

melting point of the free base 85°C.

By treating with hydrochloric acid the hydrochloride was

obtained; colourless powder, melting point 250°C.

By treating the free base with methanesulphonic acid in an
ethyl acetate-ether mixture the methanesulphonate was

obtained. Colourless powder, melting point 190°C.

By treating the free base with L-tartaric acid in a methanol-
ethyl acetate mixture the tartrate was obtained. Colourless
powder, melting point 165°C.

(21) trans-O- (4-Fluorophenyl)-N-methyl-N-4-[4-(piperidino-
methyl)phenyl] cyclohexylcarbamate-hydrochloride,

from N-methyl-N-4-[4- (piperidinomethyl)phenyl]cyclohexylamine
and 4-fluorophenyl chloroformate; colourless powder; Rf value
of the free base: 0.49 (aluminium oxide, petroleum ether/ethyl
acetate = 5:1, wv:v)

(22) trans-N-methyl-O-phenyl-N-4-[4- (piperidinomethyl)phenyl] -
cyclohexylcarbamate-hydrochloride,

from trans N-methyl-N-4-{4- (piperidinomethyl)phenyl]cyclo-
hexylamine and phenyl chloroformate; colourless powder;
melting point: 218-223°C.
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Example 2

trans-0O- (4-chlorophenyl) -N-4- [4- (dimethylaminomethyl)phenyl] -
cyclohexyl-N-methylthiocarbamate-hydrochloride

A solution of 8.6 g (35 mmol) of trans-4-[4-{(dimethylamino-
methyl) phenyl] -N-methylcyclohexylamine in 100 ml of chloroform
is combined with 35 ml of 1IN-sodium hydroxide solution and 70
ml of water whilst cooling with ice. Whilst stirring
vigorously, 7.4 g of O-4-chlorophenyl chlorothioformate in 50
ml of chloroform are added dropwise within 20 minutes, whilst
cooling with ice, and stirred for 30 minutes at 0°C and then
for 1 hour at ambient temperature. The organic phase is
separated off, washed with water, dried with magnesium
sulphate and evaporated down. The product obtained after
purification by column chromatography (silica gel, methylene
chloride/methanol = 5:1, v:v) is dissolved in 50 ml methylene
chloride and mixed with ethereal hydrochloric acid and then
ether.

Yield: 11.3 g (71.2 % of theory) of the title compound;
colourless powder; melting point: 257-259°C (decomp.) .

lH-NMR spectrum (200 MHz, DMSO-dg) ; signals at ppm:

1.5-2.0 (m, 8 H), 2.55-2.7 (s+m, 6+1H), 3.3-3.4 (d, 3H),

4.2 (s, 2H), 4.6 and 4.9 (2m, 1H), 7.1-7.5 (m, 8H)
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Example 3

trans-S-benzyl-N-4-[4- (dimethylaminomethyl)phenyl] cyclohexyl-
N-methyldithiocarbamate

To 500 mg {(2mmol) of trans-N-4-[4-(dimethylaminomethyl) -
phenyl] -N-methylcyclohexylamine, dissolved in 12 ml of
tetrahydrofuran, are added dropwise, at -15 to -10°C, 1.25 ml
of a 6-molar solution of n-butyllithium in n-hexane. The
mixture is stirred for 1 hour at -15°C and then 182 mg (2.4
mmol) ot carbon disulphide in 1 ml of tetrahydrofuran are
added. After one hour at -10°C, 340 mg (2mmol) of benzyl
bromide in 2 ml of tetrahydrofuran are added dropwise at 0°C
and the mixture is then stirred overnight at ambient
temperature. After the addition of water it is extracted with
ether, the organic phase is dried with magnesium sulphate and
evaporated down. After purification by column chromatography
(aluminium oxide, petroleum ether/ethyl acetate = 5:1, v:v)
280 mg (33.9 % of theory) of the title compound are obtained
in the form of colourless crystals.

Rf value: 0.46 (aluminium oxide, petroleum ether/ethyl acetate
= 5:1, v:v).

lH-NMR spectrum (200MHz,DMSO-dg); signals at ppm:

1.4-2.0 (m, 8H), 2.1 (s, 6H), 2.5 (m, 1H), 3.2-3.4 (38, 5H),
4.5+5.5 (2m, 1H), 4.5 (s, 2H), 7.2-7.5 (m, 9H)

The following are obtained analogously:

(1) trans-S-cyclohexylmethyl-N-4-[4- (dimethylaminomethyl) -
phenyl] cyclohexyl-N-methyldithiocarbamate,

from trans-N-4- [4- (dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and (bromomethyl)-cyclohexane; colourless crystals;
Rf value: 0.5 (aluminium oxide, petroleum ether/ethyl acetate
= 5:1, v:v)
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{2) trans-S-cyclohexyl-N-4-{4- (dimethylaminomethyl)phenyl}-
cyclohexyl-N-methyldithiocarbamate,

from trans-N-4-[4- (dimethylaminomethyl)phenyl] -N-
methylcyclohexylamine and cyclohexylbromide; colourless
crystals;

Rf value: 0.53 (aluminium oxide, petroleum ether/ethyl acetate

= 5:1, v:Vv)

{3) trans-S-(n-butyl)-N-4-[4-(dimethylaminomethyl)phenyl] -
cyclohexyl-N-methyldithiocarbamate-hydrochloride,

from trans-N-4-[4-(dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and n-butylbromide; colourless powder;

Rf wvalue of the free base: 0.48 (aluminium oxide, petroleum
ether/ethyl acetate = 5:1)

(4) trans-N-4-[4- (dimethylaminomethyl)phenyl] cyclohexyl-S- (2-
fluorobenzyl) -N-methyldithiocarbamate-hydrochloride,

from trans-N-4-[4- (dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and 2-fluorcbenzylchloride; colourlegs powder;

Rf value of the free base: 0.63 (silica gel, methylene chlo-
ride/methanol = 5:1, v:v)

(5) trans-N-4-[4- (dimethylaminomethyl)phenyl]cyclohexyl-S-3-
fluorobenzyl-N-methyldithiocarbamate-hydrochloride,

from trans-N-4-[4- (dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and 3-fluorobenzylchloride; colourless powder;

Rf value of the free base: 0.57 (silica gel, methylene
chloride/methanol = 5:1, v:v)

(6) trans-N-4-[4-(dimethylaminomethyl)phenyl]cyclohexyl-S- (4~
fluorobenzyl) -N-methyldithiocarbamate-hydrochloride,

from trans-N-4-[4- (dimethylaminomethyl)phenyl]-N-methylcyclo-
hexylamine and 4-fluorobenzylchloride; colourless powder;

Rf value of the free base: 0.57 (silica gel, methylene
chloride/methanol = 5:1, v:v).
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(7) trans-S-(4-chlorobenzyl)-N-4-[4- (dimethylaminomethyl) -
phenyl] cyclohexyl-N-methyldithiocarbamate-hydrochloride,

from trans-N-4-[4- (dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and 4-chlorobenzylchloride; colourless powder;

Rf value of the free base: 0.48 (gilica gel, methylene

chloride/methanol = 5:1, v:v)

(8) trans-N-4-[4- (dimethylaminomethyl)phenyl]cyclohexyl-N-
methyl-S- (1-phenethyl)dithiocarbamate-hydrochloride,

from trans-N-4-[4- (dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and 1-phenethylchloride; colourless powder;

Rf value of the free base : 0.60 (silica gel, methylene

chloride/methanol = 5:1, v:v)

(9) cis-S-benzyl-N-4-[4- (dimethylaminomethyl)phenyl] -
cyclohexyl-N-methyldithiocarbamate-hydrochloride,

from cis-N-4-[4- (dimethylaminomethyl)phenyl] -N-methylcyclo-
hexylamine and benzylbromide; colourless powder; Rf value of
the free base: 0.51 (silica gel.methylene

chloride/methanol=5:1, v:v)

(10) trans-S-benzyl-N-4-[4-(dimethylaminomethyl)phenyl] -
cyclohexyl-N-isopropyldithiocarbamate-hydrochloride,

from trans-N-4-[4- (dimethylaminomethyl) phenyl] -N-isopropyl-
cyclohexylamine and benzylbromide; colourless powder;

Rf value of the free base: 0.58 (silica gel, methylene
chloride/methanol = 5:1, v:v)

(11) trans-S-benzyl-N-4-[4-(dimethylaminomethyl)phenyl] -
cyclohexyl-~-N- (n-hexyl)dithiocarbamate-hydrochloride,

from trans-N-4-{4-(dimethylaminomethyl)phenyl] -N- (n-hexyl) -
cyclohexylamine and benzyl bromide; colourless powder;

Rf value of the free base: 0.63 (silica gel, methylene
chloride/methanol = 5:1, v:v).
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(12) trans-N-allyl-S-benzyl-N-4-(4-(dimethylaminomethyl) -
phenyl] cyclohexyldithiocarbamate-hydrochloride,

from trans-N-allyl-N-4-[4- (dimethylaminomethyl)phenyl]cyclo-
hexylamine and benzyl bromide; colourless powder;

Rf value of the free base: 0.60 (silica gel, wmethylene
chloride/methanocl = 5:1,v:v).
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Claime

1. Urethanes and the thio and dithio analogues thereof of the

general formula

R7
R3 (CHz)n /
> N vy Re (1),
RN cHp,” Y AT
~ N/‘( &
R RS

| R
R2 .

wherein
m denoteg the numbers 0 or 1,
n denotes the numbers 1 or 2,

A denotesg a single bond, a straight-chained or branched Cj.g-
alkylene group, a Ca-.g-alkenylene or Ca.g-alkynylene group,
whilst an unsaturated group is not directly bound to the group
Y,

X denotes an oxygen or sgulphur atom,

Y denotes an oxygen or sulphur atom,

R1 denotes a straight-chained or branched Ci-g-alkyl group, a
Ci1-6-alkenyl group or a Ci-g-alkynyl group, whilst the
multiple bond ie igolated from the nitrogen-carbon bond,

R? denotes a hydrogen atom, a straight-chained or branched
C1-g-alkyl group which may be substituted by a hydroxy or

alkoxy group, whilst the ~hydroxy or alkoxy substituent is not
bound in the l-position, . & C1-g-alkenyl group or a Cji-g-

alkynyl group, whilst—a—hydrexy—and—alkoxy—subgtituent—is-net
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oxygen or sulphur atom or by an -NH- or -N(alkyl)- group,

R3 to RGL which may be identical or different, denote hydrogen
atoms or alkyl groups,

R'7 denotes a straight-chained or branched Cj-.g-alkyl group, a
Ci-6-alkenyl group or a Ci-g-alkynyl group, whilst the
multiple bond is isolated from the nitrogen-carbon bond,

R8 denotes a C3.7-cycloalkyl group, a phenyl or naphthyl group
optionally substituted by one or two halogen atoms or by an
alkyl, alkoxy, trifluoromethyl or cyano group or, if A does

not denote a single bond, R8 also denotes a hydrogen atom,

whilst, unless otherwise stated, alkyl groups contained in the
groups mentioned above may contain 1 to 3 carbon atoms and a
halogen atom mentioned above may be a fluorine, chlorine or
bromine atom,

with the proviso that A and R® together do not denote a tert.-
butyl group if X and Y both denote an oxygen atom,

the enantiomers, diastereomers, the mixtures thereof and the
galts thereof.

2. Compounds of general formula I according to claim 1,
wherein

m denotes the number 1,
n denotes the number 1,
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X denotes an oxygen or sulphur atom,
Y denotes an oxygen or sulphur atom,

R1 denotes a straight-chained or branched Cj-g-alkyl group,

R2 denotes a hydrogen atom, a straight-chained or branched
Ci-g-alkyl group which may be substituted by a hydroxy group,

whilst the hydroxy group is not bound in the l-position, a Ci-
4-alkenyl group or a Ci-sg4-alkynyl group, whilst the

multiple bond is isolated from the nitrogen-carbon bond, or

R1 and R2 together with the nitrogen atom denote a 5- to 7-
membered, saturated heterocyclic ring wherein a methylene
group isolated from the nitrogen atom may be replaced by an

oxygen atom,

R3 to RG, which may be identical or different, denote hydrogen

atoms or methyl groups,

R7 denotes a straight-chained or branched Cj1-¢-alkyl group or
a Cp-4-alkenyl group, whilst the multiple bond is isolated

from the nitrogen-carbon bond,

R8 denotes a C3-g-cycloalkyl group, a phenyl or naphthyl group
optionally substituted by one or two halogen atoms or by an
alkyl, alkoxy, trifluoromethyl or cyano group or, if A does
not denotes a single bond, rS also'denotes a hydrogen atom,
whilet, unless otherwise stated, alkyl groups contained in the
groups mentioned above may each contain 1 to 3 carbon atoms
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with the proviso that A and R® together do not denote a tert.-
butyl group if X and Y both denote an oxygen atom,

the enantiomers, diastereomers, the mixtures thereof and the
galts thereof.
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X denotes an oxygen or sulphur atom,

Y denotes an oxygen or sulphur atom,

Rl denotes a methyl or ethyl group,
2

R™ denotes a methyl, ethyl, allyl or propargyl group or

R™ and R2 together with the nitrogen atom denote a pyrrolidine

or piperidine ring,
3 )
R to R~ denote hydrogen atoms,

R’ denotes a methyl group,

R~ denotes a phenyl group optionally substituted by a chlorine
or fluorine atom or by a methyl group,

the mixtures and the salts thereof

4. The following compounds of general formula I according to
claim 1:

(1) trans-S-(4-chlorophenyl) -N-4-[4- (dimethylaminomethyl) -
phenyl] cyclohexyl-N-methyldithiocarbamate,

(2) trans-S-(3-fluorobenzyl)-N-4-[4-(dimethylaminomethyl) -
phenyl] cyclohexyl -N-methyldithiocarbamate,
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(5) trans-0- (4-chlorophenyl)-N-4-[4- (dimethylaminomethyl) -
phenyl]cyclohexyl-N-methylcarbamate,

(6) cis-S-benzyl-N-4-[4- (dimethylaminomethyl)phenyl] -
cyclohexyl-N-methyldithiocarbamate,

(7) trans-0- (4~chlorophenyl)-N-4-[4- (dimethylaminomethyl) -
phenyl] cyclohexyl-N-methylthiocarbamate,

(8) trans-S- (4-chlorophenyl)-N-4-[4-(dimethylaminomethyl) -
phenyl]}cyclohexyl-N-methylthiocarbamate,

(9) trans-0-(4-chlorophenyl)-N-methyl-N-4-[4- (piperidino-
methyl) phenyl] cyclohexylcarbamate,

(10) trans-0- (4-chlorophenyl) -N-methyl-N-4-[4- (pyrrolidino-
methyl)phenyl] cyclohexylcarbamate,

(11) trans-0O-(4-chlorophenyl) -N-4-[4- (diethylaminomethyl) -
phenyl]cyclohexyl-N-methylcarbamate,

(12) trans-0-(4-chlorophenyl) -N-methyl-N-4-[4- (N-methyl-N-
allylaminomethyl)phenyl] cyclohexylcarbamate,

(13) trans-0O-(4-chlorophenyl) -N-methyl-N-4-[4- (N-methyl-N-
propargylaminomethyl)phenyl] cyclohexylcarbamate,

(14) trans-N-4-[4- (dimethylaminomethyl)phenyl]cyclohexyl-N-
methyl-O- (4-methylphenyl) carbamate,
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5. Physiologically acceptable salts of the compounds according
to at least one of claims 1 to 4 with inorganic or organic

acids.

6. Pharmaceutical compositions containing a compound according
to at least one of claims 1 to 4 or a physiologically
acceptable salt according to claim 5 optionally together with

one or more inert carriers and/or diluents.

7. Pharmaceutical compositions according to claim 6, suitable

for treating diseases in which cholesterol biosynthesis plays
a part.

8. Pharmaceutical compositions according to claim 7,
containing a compound according to at least one of claims 1 to
4 or a physiologically acceptable salt according to claim 5 in
combination with one or more other active substances with a

cholesterol- or lipid-lowering activity.

9. Pharmaceutical compogitions according to claim 8,
characterised in that the other active substances are selected
from

resins which bind bile acid,

compounds which inhibit cholesterol absorption,
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compounds which are involved in cholesterol biosynthesis by

a mechanism other than the inhibition of

2,3-epoxysgualene-lanosterol-cyclase,

fibrates, nicotinic acid, the derivatives and analogues

thereof, and probucol.

10. Pharmaceutical compositions according to claim 7, 8 or
9, suitable for the treatment or prophylaxis of
hypercholesterolaemia, hyperlipoproteinaemia,
hypertriglyceridaemia and the resulting atherosclerotic
vascular changes with their consequent diseases such as
coronary heart disease, cerebral ischaemia, Claudicatio
intermittens or gangrene, for treating diseases connected
with excessive cell proliferation, for the prophylaxis and

treatment of gallstone problems or for treating mycoses.

11. Use of a compound according to at least one of claims 1
to 5 for preparing a pharmaceutical composition according
to one of claimg 7 to 10.

12. Feed for laying hens, containing a compound according
to at least one of claims 1 to 4 or a physiologically
acceptable salt according to claim 5.

13. Use of a compound according to at least one of claims 1
to 5 for preparing a feed for laying hens for producing
low-cholesterol eggs.

14. Process for preparing a pharmaceutical composition
according to claim 6, characterised in that a compound
according to at least one of claims 1 to 5 is incorporated
in one or more inert carriers and/or diluents by a non-
chemical method.
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wherein

m, n and Rl to R7 are defined as in claims 1 to 4, is reacted
with a compound of general formula

Z Y. ~R®

A (IT1),

X

wherein
A, X, Y and R8 are defined as in claims 1 to 4 and Z denotes

a leaving group,
and any protectng groups used are subsequently cleaved or

b) in order to prepare compounds of general formula (I)

wherein X and Y each denote a sulphur atom and m, n, A and R1

to R8 are defined as in claims 1 to 4, with the proviso that
R8 does not represent an optionally substituted phenyl or
naphthyl group if A denotes a single bond, a compound of
general formula (II) wherein m, n and R1 to R7 are defined as
in claims 1 to 4, is reacted with carbon disulphide and then

with an alkylating agent of general formula

Z1\\ //RB
A (v),

wherein
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